


A MONTHLY MAGAZINE FOR ENGINEERS AND CONTRACTORS CONCERNED 
WITH COMMERCIAL, INDUSTRIAL AND INSTITUTIONAL AIR CONDITIONING, 
REFRIGERATION, AIR SANITATION, PIPING, HEATING AND VENTILATION 














Published by 


THE INDUSTRIAL PRESS 


Also Publishers of MACHINERY 
and technical books 


President 


ROBERT B. LUCHARS 


Vice-President and Treasurer 


EDGAR A. BECKER 


Secretary 


HAROLD GRAY 
Editorial Staff 


Editor 
CLIFFORD STROCK 


Associate Editors 
N. N. WOLPERT 
WILLIAM FOXHALL 


Business Staff 


Publishing Manager 
HAROLD L. GRAY 
148 Lafayette Street 
New York 13, N. Y. 


Western Representative 
GEORGE G. TURNER 
298 North La Salle Street 
Chicago 1, Ill. 


Eastern Representative 
HARRY J. TWINE 
148 Lafayette Street 
New York 13, N. Y. 


Pacific Coast Representative 
ROBERT H. DEIBLER 

2506 W. 8th St. 

Los Angeles 15, Calif. 


HEATING AND VENTILATING is pub- 
lished monthly by The Industrial Press at 
148 Lafayette Street, New York 13, N. Y. 
Yearly subscription in the United States, 
Spain, South America, Mexico, and Can- 
ada, $2.00; in all other countries, $3.00. 
Single copies 30 cents. Entered as second 
class matter, April 18, 1925, at the Post 
Office, New York, N. Y., under the act of 
March 3, 1879. 


CONTENTS FOR — 1946 


VOLUME 43 NUMBER 10 

WARGEMURNNNGICIOU NOUIONOIN 655.5506 Sus bis 02s Soe eeeed asus veewaeeeiees 61 
Loring F. Overman 

Does Night Shutoff of Heating Pay?.......................44. 65 
Arthur 8S. Griswold 

Some Advantages of Unit Heaters.................... 00000 eee 68 

Schoolroom Unit Ventilators.................... 222 cee cee eee 69 
J. E. York 

Do Swing Joints Swivel or Bend?............... 0.000 cece eee 72 
T. W. Reynolds: 

A Factory in a Railway Tunnel................ 0.0... 0c eee eee 74 
S. C. Mount 

II. 5s 6k ones eeeenedeneseeduses ieee neesawenen 78 

Cold Water Piping in Industrial Plante; Parts. ... 22. ...5600- 79 
H. De Unwin 

Glass Hood for Hospital Kitchen................... 0... eee 82 

Reference Section—Axial Flow Fans..................--ceeeee 83 
Frank P. Bleier P 

FRR CWI EXCRUEN SEIT: 5 ok 6 ook dk cide ede deadiaes taddadesseawes 94 

Air Conditioning a Luxury Ajirliner....................200008- 95 

News of Equipment and Materials................ 2... 0c eee eee 97 

Petraele ati HEVIGWG: qc «2 ones ccc cbeseeic tei vecaseseudasas 104 

ERC CU Renee RCINQNGS oo oii sab bs caeened we eedaenaweteedaadeaaar 105 

I i skt000hs6dd0ds died serene de ceeercedsadennees 120 

I GD no ok ode k sk cccceccccensesisisavenasnpeeessaans 126 

Crrrens Cree Eee (GGG? cos 6 asks He dscnwacecsdereeseueesesestad 126 

Se  TTERUTUTTT TET ee 130 


Copyright, 1946, by The Industrial Press 





MEMBER 
Audit Bureau of Circulation 


Associated Business Papers 





A 


THIS MONTH'S COVER 


During the war, five miles of London’s underground railway tube 
were converted to an air conditioned factory. Photo shows machin- 
ery in line, with tracks for electric conveyor trucks at right and 
power conduit overhead. Air ducts are under floor as described 
beginning page 74. 
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f HERE’S THE SITE Of the Brooklyn- 
¢ Battery Tunnel—from Manhattan, 
to Governors Island, to Brooklyn. More 
than a mile and a half long, it will require 
equipment capable of moving 24,000 tons 
of air per hour. For a project of this mag- 
nitude, it’s only natural that Sturtevant 
should supply the ventilating fans. The 
name “Sturtevant” has been associated 
with tunnel ventilation from the very hbe- 
ginning. For example: 


11 OF THE 14 MAJOR VEHICULAR TUNNELS IN THE 





2 THE HOLLAND TUNNEL—tirst project of 
* its kind, and at that time one of the 
great engineering wonders of the world— 
is completely ventilated by Sturtevant. 
Completed in 1927, this 8,368-foot tunnel 
‘was equipped with a total of 92 Silentvane 
Fans. Since then, much experience has 
been gained in the efficient ventilation of 
under-water tunnels of this type. . 
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3 IN THE QUEENS-MIDTOWN TUNNEL, COM- 
¢ pleted in 1940, it was found that 
ample ventilation could be supplied by a 
total of 46 fans—23 blowers and 23 ex- 
hausters. This 6,343-foot tunnel under the 
East River, is also completely Sturtevant- 
ventilated. The Holland, Lincoln, Queens- 
Midtown and Brooklyn-Battery Tunnels 
all utilize the “distributive” method of 
ventilation. Here’s how it works: 


WITH STURTEVANT 


CROSS SECTION — ONE TUBE OF TUNNEL 





$ The spaces above and below the 
¢ tunnel roadway serve as air ducts. 
Fresh air, supplied by blower fans, is dis- 
charged from the duct below the roadway, 
through openings distributed along its en- 
tire length. Air and fumes rise to the 
ceiling, are drawn out by exhaust fans, 
through the return duct above the road. 
The system must be completely depend- 
able, year in and year out. That’s why— 
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Mr. Wallace and the Engineers. 
Wage Formula. 

Decontrol. 

Multiple Housing. 

Priorities and Set-Aside. 


(NONSIDERING the fact that September was sup- 

posed to be a quiet month in Washington, with 
Congress at home and no particular excitement antici- 
pated, few recent four-week periods have turned up 
more things of interest to the country as a whole, not 
excepting the heating, ventilating and air-conditioning 
industries. 

Most dramatic of the developments was Henry Wal- 
lace’s vocal expedition into the field of foreign policy, 
and his subsequent forced resignation as Secretary of 
Commerce. 

Then came the Administration’s surrender to strike 
pressure from seamen, and the implication of a fur- 
ther break in the Wage Stabilization Board’s wage 
policy. 

Another development involved OPA’s interpreta- 
tions of the new Price Control Extension Act, includ- 
ing issuance of procedural regulations prescribing 
methods of applying for price relief or decontrol. 

A fourth was the Housing Expediter’s additional 
orders intended to channel more and more building 
materials into the veterans’ housing program. 


Wallace Aftermath 


Whether or not, as Wallace outlined in his Madison 
Square Garden speech, the Nation’s present foreign 
policy invites war, the Administration appears com- 
mitted to the policy and is making its plans accord- 
ingly. These plans concede the possibility that war, 
while improbable, could conceivably result from a mis- 
step somewhere along the line. To prepare for such an 
eventuality, Federal budgets for some years may rea- 
sonably be expected to include items of $10 billion or 
so annually for development and support of the mili- 
tary. 

Having experienced the effects of military pur- 
chases during the last five years, the heating, ventilat- 
ing and air-conditioning industries will be in a posi- 
tion to assay the possibilities of a program scheduled 
to continue for some time at a 10-billion-dollar-per- 
year pace. While such an annual expenditure would be 
only a fraction of that disbursed during the war, it 
would represent a sum considerably higher than all 
costs of government, including the military, prior to 
1941. A generous share of the industry’s drawing 
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boards, research equipment and production facilities 
must continue to be reserved for the military projects, 
it would appear. 


New Wage Formula? 


The Administration’s hasty retreat from the wage 
formula it has instructed its Wage Stabilization Board 
to enforce in the face of the maritime strike, brings 
up another question which cannot help but affect va- 
rious segments of the heating, ventilating and air- 
conditioning industries. Expected soon is an announce- 
ment of a new wage policy permitting increases of 
approximately 10%, with an escalator clause permit- 
ting further increases early next year to reflect any 
upward change in living costs. June, 1946, has been 
mentioned as the probable new base period upon which 
escalator provisions would be figured. 

Theory is that with living costs mounting, a new 
wave of strikes next Spring is inevitable unless some 
upward adjustment is authorized. That the new policy 
may be announced as a pre-election gesture toward 
labor is not to be discounted. Both the Administration 
and top union men would welcome a cessation of labor 
strife, particularly at election time. Too, they figure 
that a new formula, even if announced a few months 
ahead of its anticipated release date, would probably 
last until next June, when OPA will end and both 
wage and price controls will cease. 

In any event, in any section of industry where labor 
costs have a bearing upon finishing the job, it will be 
necessary to think in terms of increased labor costs 
—and soon. 


Decontrol in Action 


Businessmen who have bumped up against OPA’s 
new regulations prescribing procedures for seeking 
decontrol or price adjustments are somewhat puzzled. 
It was generally understood that Congress wanted 
prices decontrolled speedily, and that the Barkley 
amendment prohibited the imposition or maintenance 
of controls failing to permit “a reasonable profit” 
after making adjustments for increased costs of labor 
and materials. Shortly after passage of the Price Con- 
trol Extension Act, Price Administrator Paul A 
Porter assured business, in a wordy press release, that 
OPA would “abide by the letter and spirit of the law, 
and not circumscribe the regulations with red tape.” 

This all sounded interesting, if true, but new regu- 
lations pose an almost impossible statistics-collecting 
job upon industry advisory committees seeking decon- 
trol. Similarly, up to September 20, not a single in- 
dustry advisory committee had attempted to apply for 
relief under the Barkley amendment, so involved are 
the requirements. 


Housing — or Nothing! 


If the government can’t induce, force, or cajole the 
building industry to complete the veterans’ housing 
program projected for 1946 and 1947, it won’t be be- 
cause Housing Expediter Wilson Wyatt isn’t using 
every trick in the book to get things done. 

Whether or not it is wise to solve a specific portion 
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An estimated 97 per cent of the nation’s potential air- 
conditioning market remains to be developed and sold. 
On this basis additional air-conditioning equipment 
totalling around 45 million hp capacity will have to 
be installed before the demand is fully satisfied. 
That means a lot of work for manufacturers of air- 
conditioning equipment ... and the installation of 
many miles of ductwork for central-station air-condi- 
tioning systems. To be satisfactory these ducts must 
combat the corrosive effects of circulating air that 
may be alternately humidified or dehumidified, 
heated or cooled, depending on weather conditions. 
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Beth-Cu-Loy Galvanized Sheets have the corrosion- 
resistance needed for this work. Their 0.20 to 0.30 per 
cent copper content gives these sheets from two to 
three times the corrosion-resistance of ordinafy sheet 
steel or iron. And the uniform zinc coating of Beth-Cu 
Loy Sheets forms a tight, protective armor that offers 
rust no starting point. 

Another Beth-Cu-Loy advantage is high ductility. 
Beth-Cu-Loy takes readily to the brake, to hammering, 
to cutting and to soldering. You will get clean, work: 
manlike ducts every time with Beth-Cu-Loy. Use it 
on your next central-station air-conditioning job. 


BETHLEHEM STEEL COMPANY, BETHLEHEM. PA. 


On the Pacific Coast Bethlehem products are sold by 


Bethlehem Pacific Coast Steel Corporation 


Beth-Cu-Loy Galvanized Sheets 
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of the housing problem at the expense of commercial 
and industrial construction remains to be seen. But 
facts are facts. If it isn’t “housing” (or a hospital, 
school, or other project not only essential but actually 
non-deferable), it stands a small chance of being cum- 
pleted soon. Thus, for the balance of ’46 and all of ’47, 
the heating, ventilating and air-conditioning indus- 
tries may find it easier to ride with the tide. 

Encouraging is the fact that, with the school hous- 
ing problem nearing solution, major attention is being 
focussed upon rental housing, including large apart- 
ment developments. Gone from the favored spotlight 
is the individual small house. Recent surveys have 
indicated that mighty few veterans are either dis- 
posed or financially able to purchase individual homes 
at today’s prices. 


Rental Movement Nation-wide 


Latest move of NHA to encourage large-scale proj- 
ects is the issuance on September 25 of a new booklet, 
“Rental Housing for Veterans.” A full-scale study of 
basic procedure, the publication embraces such phases 
as planning, investment prospects, use of FHA credit 
facilities, architectural considerations, rent controls 
and ceilings, tax factors, mortgage terms, and other 
matters of interest to investors, financial institutions, 
builders, the building materials industry, and real 
estate concerns. The new booklet, available through 
Washington, D. C. and field offices of NHA and FHA, 
includes illustrations of a number of rental projects in 
various parts of the country, suggested floor plans, 
and reproductions of FHA forms used to initiate 
projects. 

Indicative of the change in NHA thinking from 
single-unit to multi-unit housing is Mr. Wyatt’s fore- 
word, in which he describes rental housing as the 
virtual keystone of the veterans’ housing problem 
“because hundreds of thousands of veterans are not 
in a position to buy or build homes.” 

Together with its new brochure on rental housing, 
the National Housing Agency is giving wide publicity 
to a bank of America plan of financing large-scale 
operations of home builders. The plan stems from the 
fact that one of the serious obstacles to launching of 
large-scale operations is the problem of financing the 
operative builder’s cost of land acquisition and site 
development. 

As explained by Mr. Wyatt, the great advantage of 
the new plan is that the operative builder, at the time 
the project is started, can arrange financing for a sub- 
stantial part of the purchase price of the raw acreage 
and for site improvement costs, and still have some 
funds for initial construction. In contrast, the first 
advance under the traditional construction loan pro- 
cedure is ordinarily not made until some work has 
been performed on the erection of the structure, and 
the amount of such advance is usually limited to the 
cost of the structural improvements, exclusive of land 
acquisition and site improvement costs. 

Thus, with the emphasis shifted to multiple-unit 
dwellings, and with both financing and materials pri- 
orities given the green light, it would appear that the 
services and products of the readers of this column 
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may be called into the veterans’ housing picture to an 
extent not anticipated when the program was launched. 


Some Shortages Ending 


The Construction Division, Department of Com- 
merce, reported on September 24 that brick, tile, con- 
crete block, clay sewer pipe, warm air furnaces and 
cast iron and convector radiation—all items that have 
been short—are now being produced in such quantities 
that the supply is approaching a balance with demand. 
Supplies of lumber, cast iron soil pipe and plumbing 
fixtures will remain short during 1947, the Division 
predicts. ’ 

These estimates cover quantities of materials ac- 
tually required to be put in place, the Department of 
Commerce explained, and do not include necessary 
inventory buildup. 


Cut-Backs Continue 


Reflecting the ear-marking and set-asides required 
by the Housing Expediter, current weekly denials of 
applications for non-housing construction exceed ap- 
provals, CPA reported on September 25. Total non- 
housing construction approved and denied by CPA’s 
71 district and 10 regional construction offices between 
March 26 and September 12 amounted to: approved, 
49,777 applications worth $1,877,322,000; denied, 
33,309 worth $1,325,015,000. 

The one notable downward movement during 
August was an 8-million-dollar decrease in expendi- 
tures for privately financed new commercial buildings, 
revealing the first clear effects on expenditures of 
restrictions on non-housing construction. Commercial 
building was affected first because less construction 
time is required to complete the backlog of this type 
of work started prior to March 26. Not only can stores, 
restaurants, service stations, etc., be built in a shorter 
period than most factories and warehouses, but the 
dollar volume of essential construction authorized was 
less in commercial thau in industrial building. 


Materials ‘“Ear-Marked” 


Just how serious Mr. Wyatt is about seeing that his 
veterans’ program gets what it needs, may be con- 
cluded by examining September set-aside provisions 
affecting lumber and 59 groups of building items. 
Eleven of the 59 building materials items ear-marked 
must actually be held in physical inventory, subject 
to release only by Regional Housing Expediters. In- 
cluded among the 11 is radiation (convector and cast 
iron), 75% of which—based on square feet of heating 
surface or producers billing price for convectors with- 
out enclosures—must be physically held for HH and 
other ratings. On 44 other critical materials, dealers 
are required to honor HH ratings up to 75% of their 
monthly deliveries. Included are many items of direct 
concern to H & V readers 

Other items on the list, while of less direct interest 
to readers of this column, will be conspicuous by their 
absence in projects other than housing. Their absence, 
in turn, precludes the completion of non-housing proj- 
ects which would otherwise embody heating and air- 
conditioning equipment. 
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A RETURN LINE VACUUM PUMP 
THAT CUTS HEATING COST. 


This unusual pump needs no electric current, 


cutting out greatest item of pump operating 
expense. 


More important, this pump insures absolutely 


uniform circulation in system. That means con- 
tinuous steam economy. 


Simple, compact, one moving element, no 
wearing parts, no internal lubrication. Bulletin 
No. 203 gives the facts. Your copy is waiting. 


THE NASH ENGINEERING COMPANY 
SOUTH NORWALK, CONNECTICUT, U. S. A. 
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Does Night Shutoff of Heating Pay? 


ARTHUR S. GRISWOLD 


S =ff Ennaineer “ante | Mes ane 
Staff Engineer, Central Heating Dept., 


The Detroit Edison Co., Detroit. Mich. 


The author reports tests on Detroit's Kales Building, 
right, which show that steam consumption in this 
office building was 20% higher when steam 
remained on than when shut off at _ night. 
Mr. Griswold concludes that in moderate weather, 
night shutdown can effect savings of 25% and over. 


HE night shutoff of building heating systems is 

a subject which is frequently discussed. Some 
authorities claim that the amount of heat required to 
restore temperatures to the desired level after the 
night shutoff is greater than the amount of heat saved 
during the shutoff period, while others hold that an 
important saving in heat can be accomplished. 

This subject is of particular interest to district 
heating companies engaged in the sale of steam where 
the cost of heating service to the customer must be 
kept at a minimum in order to compete successfully 
with other methods of heating. For these companies — 
two important points are involved: (1) the steam con- 
sumption of the customer, and (2) the capacity of the 
steam generating plant and distribution system which 
must be available to serve customers during the cold- 
est winter days. 

In an effort to determine some of the effects of the 
night shutoff operation, tests were made during the 
heating season of 1945-46 on the Kales Building at 
76 West Adams, Detroit, Mich. Steam for heating 
this building is purchased from The Detroit Edison 
Company at a nominal pressure of 35 lb per sq in. In 
these tests, the heating system was operated at dif- 


‘ferent periods with its normal 10-hour night shutoff 


Program, and with the steam on continuously, and 
measurements made of steam consumption peak load 
and other relevant conditions. 

Data obtained indicate that with 24-hour heating, 
the steam consumption for days having a mean tem- 
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Fig. 1. Steam consumption load curves when heating with normal night shut off and with 24hour operation. 
Radiator heating surface in building, 21,405 sq ft. E.D.R. heated space 1,338,320 cu ft. 


perature above 16F was approximately 20% higher an appropriate shutdown of the vacuum pumps. Sep- 
than when the normal ten-hour night shutdown arate thermostats are installed to maintain tempera- 
schedule was followed. Satisfactory data were not tures of not less than 60F at night and to maintain 
obtained on colder days but it is believed that these continuous heating until the building is up to T70F 
same consumption relations would persist. Under the during the morning warm up. All radiators are 
’ test conditions with outdoor mean temperatures 16F equipped with adjustable type orifices. The building 
or higher, the peak load was appreciably lower on the lobby and one store have independent heating systems. 
days during which heating was on a 24-hour basis. The operators of this building have developed a 
The trend of the data, however, indicate that when carefully worked out heating and control system, and 
outdoor temperatures fall to zero or below, the demand rigorously follow economical heating practices. Room 
or peak load with continuous heating probably would temperatures are maintained at about 75F from 8:30 
nearly equal the demand with normal heating. a.m. to 8:00 p.m. The ability of these operators is 


somewhat above the average. 


Heating System Tested 


The Kales Building is a 19-story downtown office Test Results 


building on a lot 80 x 100 feet. Its volume is 1,338,320 Continuous heating was used during nine days of 
cu ft and the heating system has 21,405 sq ft EDR. December, 1945, and January, 1946, while the mean 
A considerable number of the occupants are engaged outdoor temperatures were from 37 to 16F. Inasmuch 
in practicing medicine. . as there were only a few really cold days during this 

The building’s main heating system is downfed and heating season, and nearly all of these were on Sun- 
is divided into three zones. Each zone has an auto- day, data on colder days could not be obtained. 
matic on-off heating control with an outdoor element During these tests, the manual switches of the heat- 
designed to supply steam to the radiators in accord- ing control were set to provide 24-hour heating con- 
ance with the outdoors temperature. Time clocks pro- trol operation. This made the time clocks inoperative. 
vide automatic shutoff from 8 p.m. to 6:45 a.m. and No other changes or adjustments were made. Steam 
reduce the hours of heating on Sundays and holidays consumption data were obtained from the condensate 
to from 10 a.m. to 4 p.m. An additional clock provides meter register and demand attachment. Steam for 
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domestic water heating was registered by a separate 
meter and is not included in the data under consider- 
ation. 

Steam Consumption. A comparison of steam con- 
sumption on two similar days is shown in Fig. 1. The 
total steam used for normal operation with night shut- 
off was 58,875 pounds and the consumption for continu- 
ous heating was 75,165 pounds. The increase in con- 
sumption with continuous heating therefore was 
16,290 pounds or 25% above the normal use. Data pre- 
sented in Table 1 show that for 9 days of approximately 
equal temperature, the consumption was 20% higher 
with continuous heating than with the normal (night 
shutoff) heating program. 

Peak Load. The load curves in Fig. 1 show that the 
peak hourly load with continuous heating was well 
below that with the night shutoff. This, of course, 
would be expected in the moderately warm weather. 
After the night shutoff, steam must remain on con- 
tinuously for a considerable period to restore normal 
room temperatures. 

In an effort to estimate the comparative peak loads 
at lower temperatures, the maximum hourly steam 
consumption for each day during December, 1945, 
January, 1946, and February, 1946, was plotted 
against the 7:00 a.m. outside temperature as shown 
in Fig. 2. The points for normal heating appear to be 
somewhat erratic and it is interesting to note that 
two of the highest consumptions were found when the 
outside temperature at 7:00 a.m. was near 30F. With 


the warm-up thermostats of the heating control sys- 
tem, the steam stays on continuously for a varying 
period after heating is resumed in the morning. It is 
probable that on these two days, the heating was 
nearly continuous for the hours in question. 


It is also interesting to note that with normal oper- 
ation, the maximum hourly consumption with 7:00 
a.m. temperatures near zero was slightly under 5,000 
pounds per hour. This appears to be approximately 
the maximum possible condensation rate for the build- 
ing’s heating system. y 


The maximum hourly consumption for the nine days 
during which heating was continuous are clearly iden- 
tified on Fig. 2. It will be noted that these points are 
much more consistent than those for the normal heat- 
ing program. A straight line drawn through these 
points indicates that when the temperature drops to 
zero the maximum hourly steam consumption with 
continuous heating will be approximately the same 
as with the normal operation including the night 
shutoff. 


Daily Load Factor. Daily load factors for 9 days 
of normal heating and 9 days of 24-hour heating are 
given in Table 1. Because of the high consumption 
which occurs during the warming up period the load 
factor for the normal heating is erratic and low, aver- 
aging only 47.1%. With continuous heating the load 
factor is high, averaging 83.8%. This is as would be 
expected. 





Table 1— Consumption and Load Factor Data from 24 Hour Heating Tests on Kales Building 





Steam Consumption—Pounds 








Degree Days 
Date (65F Base) Load Factor, % 
Max.—1 Hour Total—24 Hours 
Normal Heating Program 
2-6-46 29 3570 49,200 57.3 
9 7 40 4800 58,500 50.8 
8 32 4500 32,100 29.8 
9 33 3600 43,800 50.7 
10* 46 4650 37,300 33.4 
11 39 3900 50,000 53.3 
12 28 4200 38,200 37.8 
2-15-46 55 4500 57,100 52.9 
2-27-46 44 3870 53,700 57.9 
Total Degree Days, 346; Pounds Steam per Degree Day, 1212**; Average Load Factor, 47.1%. 
Continuous 24 Hour Heating 

12-5-45 33 2850 51,980 75.8 
6 33 2400 48,500 83.4 
7 27 2400 44,000 78.3 
8 25 2400 40,100 79.5 
9* 33 1650 34,100 85.1 
10 39 2970 * 66,700 93.4 
11 47 3180 62,700 82.0 
1-25-46 49 3300 66,450 83.8 
1-26-46 52 3500 75,165 89.5 


Total Degree Days, 338; Pounds Steam per Degree Day, 1447; Average Load Factor, 83.8%. 








*Sunday. 


**For period September 10, 1945 to March 29, 1946, consumption was 1200 lb per degree day. 


uae 





HEATING AND VENTILATING, OCTOBER, 1946 


67 


























Conclusions 


In summarizing the results of these tests, there is 
no doubt that an important saving in heat can be ac- 
complished if the night shutoff practice is followed. 
The extent of the saving will depend upon the hours 
of occupancy, the minimum practical night tempera- 
ture, and other considerations. In most buildings 
night shutoff can be practiced without interfering 
with the comfort of the building occupants. In 
moderate weather this saving may exceed 25%. 

Where night shutoff is practiced the heat réquire- 
ment, to restore normal daytime room temperatures 
will be higher than is the peak consumption for con- 
tinuous heating except during the coldest winter days. 
During these cold days heating frequently must be on 
a 24-hour basis because of the limited capacity of the 
building heating system. Thus the night shutoff prac- 
tice appears to have no appreciable effect on the capac- 
ity which must be available in a commercial steam 
distribution system. Most of the questions concern- 
ing night shutoff seem to relate to the ability to re- 
store room temperatures quickly in the morning. 
Where the building purchases its steam, a large supply 
is available immediately after heat is turned on in the 
morning. The radiators fill rapidly and normal con- 
ditions are reached, usually in much less than one 
hour. 

Where the buildings are heated by small individ- 
ually fired units a considerable period of time elapses 
after heat is turned on before the heating system be- 
gins to function at its maximum capacity. In addi- 
tion, the fuel burning capacity may be so limited that 
in the morning after the shutoff the temperature rise 
is unreasonably slow and under the forced conditions, 
the furnace efficiency will be lower than with contin- 
uous heating. These factors may create the impression 
that there is no saving with the night shutoff. The 
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Fig. 2. Maximum steam consumption for one hour with 
normal heating program and with continuous 24-hour 
heating. 


fact that the heat loss from a building depends upon 
the difference in temperature between the heated space 
and out-of-doors is universally accepted, and there. 
should be little doubt concerning the value of the 
practice. 





Some Advantages of Unit Heaters ¢ 


The speedy response of unit heaters (without pre- 
setting of controls) to heat demands caused by 
changes in outside temperature is particularly import- 
ant to the maintenance of comfortable conditions in 
boundary areas of the industrial plant layout, and 
where there is frequent traffic between outside and 
inside plant areas. Ease of control is attained by sim- 
ple thermostatic or manual controls. 

The addition of simple accessories enables the unit 
heater to meet ventilating requirements invariably 
linked with the heating problem of industry. Fans can 
be designed to provide the necessary changes of air 
per hour ... and can be operated independently in 
warm months to provide’ well distributed cooling air 
circulation throughout the entire plant. The economy 
offered by such an arrangement is obvious. 

Fewer valves, traps, radiator connections, simple 
controls and simplified piping account for the low 
initial cost of unit heating systems. A unit heater 
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weighing approximately 100 pounds has a heating ca- 
pacity equivalent to more than a ton of cast iron radi- 
tion surface or pipe coils. 

Fuel costs are proportional to heat distribution. Any 
waste in heat distribution to areas where it is specifi- 
cally needed results in an increased cost burden. By 
providing easy control over heat in any area, unit 
heaters give a close correlation between performance 
and requirements for heat and thus effect fuel savings. 

Since industrial plant layouts are rarely static ... 
and new machines or new manufacturing techniques 
impose a new set of heating conditions, cost of future 
alterations in the heating system must be seriously 
considered in selecting the heating systems. Here the 
unit heater offers great advantages, for heat distri- 
bution patterns are easy to re-locate or re-direct to 
meet new comfort requirements. In addition, unit 
heaters do not form obstacles to the use of any floor 
space.—T. F. Hedding, Young Radiator Co. 
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Schoolroom Unit Ventilators 


J. E. YORK 


Building Service Engineer, Stone & Webster Engineering Corp. 


Unit ventilators may be grouped into the school- 
room type and the industrial model. Design features 
of the schoolroom type are described. An article on 
the industrial type appeared in the September issue. 


HE ideal schoolroom type unit ventilator will pro- 
T viae the necessary amount of fresh air per person 
at all times without drafts in cold weather, or over- 
heating in mild weather. 

Because of variations in code requirements in dif- 
ferent states, this type of unit ventilator may be re- 
quired to operate under one of the following condi- 
tions during the period that classrooms are in use: 

1. Provide all outside air. 

2. Provide a varying quantity of outside air with a 

fixed minimum. 

3. Provide a varying quantity of outside air with 

no fixed minimum. 

During the period when the room is not occupied, 
100% recirculation of the air is permissible in each 
case. 

Studies by manufacturers of high grade units show 
that in order to prevent overheating or drafts, the 
volume of air to be circulated must be such that the 
internal heat gain may be absorbed with air entering 
at a temperature not lower than 10F below the desired 
room temperature. ’ 

This quantity will vary from 23 cfm per occupant 
of elementary grades to 27.5 cfm per occupant of the 
average high school room. 

With these quantities there should be no objection- 
able drafts. The maximum variation in temperature 
throughout the occupied area will not exceed 20F, and 
rooms will not be overheated even if exposed to direct 
rays of sunlight, as long as the out- 
side temperature is below 60F. In most 
states, the quantity of air to be cir- 


The method of using Table 1 may best be explained 
by the following example: : 

To offset the heat losses through walls and windows 
of a classroom designed for 40 occupants, when out- 
side temperature is OF, it is necessary to provide 120 
sq ft of equivalent direct radiation (EDR). If the 
state code requires 30 cfm of outside air per person, 
what size schoolroom type unit ventilator should be 
furnished ? 

A unit having a capacity of 1,200 cfm of standard 
air will be required which is the rated capacity of the 
unit given in Table 1. 

The table shows that to heat this air from OF to 
70F will require 380 sq ft EDR. 

If to this the 120 sq ft EDR required for losses 
through walls and windows is added, the total required 
capacity is 500 sq ft EDR. Model 2 has a total capacity 
at OF of 439 sq ft EDR which is not sufficient, but 
Model 1 has a capacity of 526 sq ft EDR which is 
slightly in excess of requirements. The larger unit 
should be used. 

The air leaving this unit will have a temperature 
of 97F. 

If the outside temperature. should drop to —10F 
the table indicates that Model 1 has a total capacity 
of 548 sq ft EDR of which 434 sq ft EDR is required 
for heating outside air from —10F to 70F, leaving a 
surplus of 114 sq ft EDR which may be used to offset 
losses through walls and windows. 

Under these conditions these losses would have in- 
creased to approximately 137 sq ft EDR which is in 
excess of the capacity of the unit. 

If a temperature of —10F occurs only at rare in- 
tervals and lasts for only a few hours, the installation 
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These units range in capacity from 
500 to 1,200 cfm standard air to suit 
rooms of varying occupancy and may Grille 
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Arrangement of blowers, filter, heating element and dampers 
in one model. 
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Table 1— Ratings for School Room Unit, 100 Per Cent Outdoor Air 








Outside Temperature in F 








Model | _ 
No. aes. 
—-30 —20 —10 0 10 20 30 40 50 60 10 
Final Temperature in °F 
1 80 8&6 91 97 102 108 114 119 125 130 136 
2 62 68 75 81 87 93 100 106 —y. 112 119 125 
3 36 43 51 58 65 73 80 87 94 102 109 
4. 22 30 38 46 53 61 69 17 85 93 101 
Total EDR in Sq Ft 
1 596 575 548 526 499 477 455 428 407 380 358 
2 499 476 461 439 418 396 380 358 336 320 298 
3 358 342 331 315 298 288 272 255 239 228 212 
4 281 270 258 247 236 224 213 202 191 179 168 
Heat for Air to 70F, EDR in Sq Ft 

1 
: 542 488 434 380 325 271 218 163 109 54 " 

4 

Surplus EDR in Sq Ft 

1 54 87 114 146 174 206 237 265 298 326 358 
2 —43 —12 27 59 93 125 162 195 227 266 298 
3 —184 —146 —103 —65 —27 17 54 92 130 174 212 
4 —261 —218 —176 —133 —89 —47 —5 39 82 125 168 





Data for one manufacturer’s units. Rated air capacity of unit is 1560 cfm as determined by the ASHVE anemometer method or 1200 cfm as 


found by the ASHVE code for testing and rating steam unit ventilators. 





of a unit with a larger amount of heating surface or 
supplementary heating surface should not be nec- 
essary for general comfort. 


Construction 


This type of unit ventilator is commonly designed 
for installation under a classroom window and it is 
therefore essential that it shall be of attractive ap- 
pearance, easily serviced and of rugged construction. 

Casings are usually constructed of furniture steel 
finished to suit the rooms in which the units are to be 
located, and are available in both recessed and free- 
standing models or, if required, in horizontal ceiling 
type models. 

Fig. 1 and 2 show the construction of one make of 
this type of unit. The ventilator is of draw-through 
type with the fans above the heating surface and the 
motor at one end in a separate compartment outside 
the heated air stream. 

Three dampers are provided, one for controlling 
the return air, and two for the fresh air. The fresh air 
dampers are interlocked and control the amount of 
fresh air by-passing or passing through the heating 
surface as required to maintain proper temperature 
of air leaving the unit. A filter can be installed be- 
tween the heating surface and the fan to filter air sup- 
plied to the room. 

The fan has forward pitched blades to provide high 
outlet velocity of the air discharged vertically toward 
the ceiling. 

The construction of a manual control is shown in 
Fig. 8. A fresh-air connection through the outside 
wall and a return air grille at the front of the unit, 


70 


both of which are located near the floor, provide either 
fresh or recirculated air for the unit in accordance 
with the damper setting. A readily serviced filter can 
be installed to clean both the fresh air and the re- 
circulated air, if so desired. 

Fans are of the multiblade type designed to deliver 
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Fig. 2. Section through one type of ventilator showing 
air controls. 
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the specified amount of air with a minimum of noise 
and power consumption. The noise level should not 
exceed 45 decibels. The fan wheels are mounted on a 
single shaft driven by a direct connected variable 
speed motor with a maximum speed of about 750 rpm. 

The heating surface is located on the discharge 
side of the fan and is of the nonfreeze type. Steam 
and return connections are concealed in the casing. A 
combined fresh air and recirculated air damper may 
be set to control the amount of fresh or recirculated 
air supplied to the unit. 


Controls 


For operating conditions 1 and 2, automatic con- 
trol is recommended, but where funds for automatic 
control are not available, manual control may be used. 
For operating condition 3, manual control is not sat- 
isfactory. 

Manual control equipment for use with conditions 1 
and 2 is shown in Fig. 3 and the operation is as 
follows: P 

Two cams mounted on a single shaft, which may be 
rotated through an angle slightly under 360° by a 
handle located on the outside of the casing, operate the 
damper and a self-closing steam valve. 

The sequence of operation for condition 1 is as fol- 
lows: 

With the handle in the extreme position, the steam 
valve is wide open and the damper is positioned to 
allow 100% re- 
circulation of 
the room air. 

Turning the 
handle to the 
right will first 


Self - closing 
Stearn Valve 


To Close 
close the damp- 
er to the room 
to outside air 
Handle 


air and open it 
3 while the steam 
valve remains 











Damper Valve Cam wide open, and 
then it will grad- 
ually close the 
steam valve 
while the posi- 

coe Ge tion of the dam- 
Outdoor Air 


per remains un- 
changed. This 
provides 100% 
fresh air for the occupants of the room and permits 
control of the temperature of the air supplied to the 
room. 


Automatic control may be either of the pneumatic 
or electric type. 

The former is simpler and is more commonly used. 

Pneumatic control for conditions 1, 2 and 3 is sim- 
ilar and only minor changes are required to switch 
from one to any other if core requirements should 
change. 

Arrangement of the control is as shown in Fig. 4 
and the operation for condition 2 in a room that is to 
be maintained at 70F is described. 

When the temperature of the room is below 67F, 


Fig. 3. One form of manual control. 
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Fig. 4. Pneumatic control used by one ventilator 
manufacturer. 


the steam supply to the heater will be wide open, the 
damper is held closed to outside air, and 100% wide 
open to recirculated room air, by means of a counter- 
weight. 

As the room temperature rises to 67F, the damper 
opens to the minimum outdoor air position for which 
the mechanism is set. 

At 68F, if there is direct radiation in the room to 
supplement the unit ventilator, the steam supply for 
these radiators is automatically closed. 

At 69F the steam supply valve on the unit ventilator 
starts to close and at 70F is completely closed. 

If the room temperature goes above 70F, the out- 
door air inlet damper again starts moving to increase 
the quantity of outdoor air and reduce the quantity 
of room air. This action continues on a rising room 
temperature until the damper reaches a full open posi- 
tion when all the air in circulation is taken from out- 
doors. 

If the temperature of the air discharged from the 
unit drops below the desired minimum (60F or above), 
a thermostatic element, called a leakstat, installed 
above the heating unit, will bleed sufficient air from 
the control line to open the radiator valve sufficiently 
to maintain the minimum desired air temperature. 
With a falling room temperature the cycle is reversed. 

Where a dual system of temperature control is used, 
an electric pneumatic switch should be provided to 
close the outside air damper when the fan motor stops. 

Electric control equipment may be installed in place 
of pneumatic control, if desired. The sequence of 
operations is similar but the equipment is somewhat 
more complicated. 


Vent Outlets 


The air supplied to the classrooms may be exhausted 
either through a vent duct in the adjacent cloakroom 
or through grilles in the bottom of individual lockers 
and out at the top to a common vent flue, or it may be 
vented through louvers in the classroom door to the 
corridor and out through a common flue serving sev- 
eral rooms. 
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Do Swing Joints Swivel or Bend? 


T. W. REYNOLDS 


Whether swing joints swivel on their pipe fittings or 
bend on their spring pieces, Mr. Reynolds’ analysis 
presents a practical approach to the solving of 
layout and field problems in piping connections. 


O swing joints swivel on their pipe fittings or 
bend on their spring pieces? That is the question. 
The answers as received from leading contractors of 
long experience have been contradictory and varied. 
The writer has been surprised to find this uncertainty 
and lack of agreement among experts and feels that 
had he been an old time contractor he would have long 
since rigged up a few types of swing joints, using his 
shop as a laboratory, and have quickly determined the 
facts. 
If swing joints do not swivel or turn on their fit- 
tings or threads (and should they do so they would 
leak, according to some), then why do we continue to 
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Fig. 1. A leaky hot water riser and the correction applied. 


call for them in specifications, spend drafting time on 
nice details, as well as money and labor in the field, 
just to take up space and add the considerable resist- 
ance or pressure drop of their fittings to the flow of 
steam? Regardless of what a swing or swivel joint 
does or does not do, there seems to be no other part of 
piping design where so much misconception and con- 
fusion exists on the part of the average layout man, 
who has, as a rule, but little time to think it all out 
carefully. 

The writer feels that swivel joints are in yeneral 
unnecessary on low pressure steam piping; that if 
they turn they ultimately do leak, though only when 
heating of the piping is intermittent and frequent, 
and thermal expansion is not within reasonable limits 
of say one-half inch. For greater expansion than this 
we usually buy regular patented expansion joints. He 
feels further that the spring pieces must be flexible, 
that is, of small enough diameter and long enough to 
bend (ever longer as the diameter increases); that 
the spring pieces being less resistant usually do bend 
and take care of the thrust or expansion, but when 


72 


they cannot bend sufficiently, only then do the fittings 
turn a bit on their threads to complete the necessary 
expansion. In a further analysis, when the pipe is 
welded rather than threaded we no longer have swivels 
and must depend upon the inherent flexibility of the 
pipe. 

Fittings rust tight and should not be unduly dis. 
turbed, but fittings made up to the proper number of 
threads do have enough threads left even when a few 
of the threads are defective to still be tight when 
turned slightly, especially so when they are expanded 
under heat. A further point is that the longer the 
spring piece, the less the angle required for bending 
or the less the turn of the fitting on threads to make 
for a given linear expansion. 

A contractor told the writer that on one job he left 
marks on swing fittings, but could not detect any 
movement. On another job, with a long main in a 
residence with quick pick up (due to liberal size of 
main, good venting and oversize boiler) the end of 
the main certainly moved, but any turn in the branch 
fittings could not be observed and there were no leaks. 
Another contractor told of an installation where the 
specifications called for the pipe joints to be made up 
with graphite and oil so that the threads would be 
lubricated and turn. So they did—and they leaked! 

The matter of a downfeed riser which leaked so 
often after installation (see “A” in Fig. 1) as to dis- 
gust one plumbing contractor was corrected by a 
friendly heating contractor called in, as shown in “B” 
of Fig. 1. Possibly a hot water riser is more subject 
to leak than a steam riser; in any event the cor- 
rection in this case by way of swing joint did not 
prove its necessity. What is more likely is that one 
or more of the pipe lengths in the swing joint were 
long enough for the necessary flexibility. ‘ 

This matter of flexibility is an important thing, so 
says one steamfitter, as he roughly sketched the way 
he provides sufficient length for flexibility when the 
main is run rather close to the risers. As shown in 
“B” of Fig. 2, he simply starts the branch away from 
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Fig. 2. How to obtain flexible spring pieces when the 
main and risers are rather close together. 
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the riser and then turns it back to the riser. If a 
swing joint were desired he would have made an addi- 
tional turn, as shown, at “A” in the same sketch. 

The expansion force in a branch spring piece to a 
riser is soon realized when a union is inserted in its 
run, for the contractor will be called back every few 
days just to make the union tight again. The two 
faces of the union will come apart. Such trouble can 
be avoided by substituting a right and left coupling, 
though there is no need for either a union or coupling 
if the main is run first and the risers installed later. 

Referring again to “B” in Fig. 2, the pipe from the 
riser to the first ell is supposed to be graded down 
towards the ell. Recommended practice and details 
call for this, so how is it done? The answer is it isn’t 
done, or at least seldom so. Larger sizes of pipe can 
be used, or pitched ells can be bought in normal times 
and possibly kept segregated from the ordinary ells, 
but their pitch is insufficient for recommendations. 
Someone will say the pitch can be obtained and by 
cutting a crooked thread. So it can be, though with 
doubled labor, and if the space is confined, and it 
usually is, there may be insufficient room in which to 
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Fig. 3. The way swing joints to risers are usually 
shown on drawings. 


swing the end of the pipe through its planetary mo- 
tion as the pipe is turned in the fitting. 

Fig. 3 shows the way we usually draw in the run- 
outs to risers on our plans. This would seem to prove 
the necessity for swing joints in this case. Yes, such 
joints are often necessary, but not usually for the pur- 
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Fig. 4. What happens to a swing joint as the riser 
expands downward. 


Another point is, that where the remaining two 
pieces of pipe are reasonably short, we can regard 


them as nipples, in which case the specified grade of 
the runout can be easily obtained by pitch from “A” 


to “B”. In this case the pitch must be great enough 
so that sufficient grade is left as the riser expands 
downward, the downward expansion either turning the 
ell at “B” in Fig. 4 to grade down toward “A”, or 
bending the pipe between these points as shown. Pitch 
can also be obtained from “A” back to the tee simply 


by turning the tee at an angle back towards you as you 


view the sketch. 

Depicting in an exaggerated form the‘action result- 
ing from alternate assumptions—that a riser and a 
main are fixed and cannot give one iota, and also that 
they can—just what is it that happens to various 
forms of runouts when a steam main expands ther- 
mally from position “‘A” to position “B” (see Fig. 5). 
If the fittings swivel on their threads, there is only 
one runout that can satisfy the increased length of 
runout required without bending of the pipe or de- 
flection of the main or riser from their fixed positions, 
and that is “L”’, the runout as shown with the double 
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Fig. 5. Possible stresses of various types of runout when a steam main expands. 


pose discussed. They are necessary where the risers 
are installed and the main then run with its tees for 
runouts quickly approximated for position. As a con- 
Sequence, the ells at the main and riser do not line up 
with one another, so the piece of pipe from “A” to 
“B” is required to bridge the gap. 
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ells. Actually what probably happens is that the slight 
amount of normal expansion is taken up in a combina- 
tion of ways, by slight give of the riser and main 
toward one another, by slight bend of the runout, 
and possibly by some slight contribution of thermal 
expansion in the runout increasing its own length. 
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A Factory in a Railway Tunnel 


S. C. MOUNT 


The accompanying article describes the wartime use 
of 5 miles of the London subway system for a 
factory. To make this possible, it was equipped with 
full air conditioning and other modern conveniences. 
The description is almost a full abstract of a paper 
by Mr. Mount presented before the January 1946 
meeting of the Institution of Heating and Ventilating 
Engineers of Great Britain of which the author is a 
member. The paper is presented here by permission 
and through the courtesy of the British Institution. 


HE length of the single tunnel is 8,500 yards 

‘over 434 miles) and includes three stations. A 
portion of the line is near the surface, being in so- 
called “cut and cover” but the remainder is at a depth 
from 50 to 80 ft below the surface. 

The majority of the factory, therefore, is in what 
might be thought at first sight to be rather cramped 
quarters, namely a 12 ft diameter tunnel, though the 
three station areas were most useful for housing some 
of the special processes. But from the diagrammatic 
section, Fig. 1, it will be seen that in fact there was 
plenty of room. In all 300,000 sq ft of floor space was 
available. The cube was about 3,000,000 cu ft, from 
which figure an approximation to the ventilation prob- 
lem can be made, allowing six air changes per hour. 

For convenience the story of equipment of the fac- 
tory is divided into three sections: Civil engineering; 
electrical engineering; ventilation and cooling. 


Civil Engineering 


By reference to Fig. 1 it will be seen that the level 
at which the floor was put in was very important. It 
was necessary to select this position so that maximum 
head-room and floor space in the factory was retained 
while maintaining sufficient space for the underfloor 
ducts, as this was the only place available for air 
delivery in each section of the factory. The ceiling 
height on the center line is 9 ft 3 in. The construction 
of the floor can be seen; two walls were built up on 
the normal concrete foundation for sleepers and on 
these walls were laid the reinforced concrete slabs 
forming the floor. Where the 18-in. gauge track oc- 
curs, the slab was lowered to carry the rails, which 
were then floated in to form a floor upon which one 
could walk in comfort. 

All the services on the cable racks will be noticed. 
On the righthand side the lighting feeder, the com- 
pressed air main, telephone cable, cutting fluid piped 
to the machines, and the water mains to feed drinking 
fountains and so on. On the left is the H. T. ring main, 
the bus-bar feeders and emergency lighting cable. 

Fig. 2 shows the bare tube with the dwarf wall built 
ready to receive the floor slabs, and indicates the con- 
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nection of central main duct to the delivery points, 

Lavatories were equipped with water-borne sani- 
tation despite the fact that they are at least 60 ft be- 
low ground. These lavatory blocks were 50 ft long and 
located at positions in the tunnels where connection 
could be made to main drainage above. These connec- 
tions were by means of a 10-in. bore hole; this bore 
was lined with a steel tube and the 4-in. sewage ejec- 
tion pipe was passed up it. The annular space between 
the 4-in. and 10-in. pipes was used for ventilation. A 
separate centrifugal fan was installed at the base of 
the bore hole so that air drawn from the factory could 
be passed through the lavatory block and evacuated to 
the surface independently of the main air condition- 
ing system. 

Entrances and Exits. These were provided at each 
of the three stations and at two intermediate points, 
where special shafts had been sunk to ensure that no 
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Fig. 1. Section of tunnel showing electric and other services. 


operative had more than about 14 mile to travel in the 
tunnel to his or her machine. At two stations the 
normal escalators were installed to facilitate the move- 
ment of personnel and in addition hoists were provided 
to deal with raw materials entering and finished parts 
leaving. At the two places referred to above, lifts 
were installed in the 15-ft shafts, and they carried 
operatives and materials. The trucks used on the 
narrow gauge track in the factory were capable of 
being run into the lifts to avoid more than one han- 
dling. At the third station the ticket hall will be under 
the roundabout with stairways connecting it to the 
pavements on all sides. These stairways were used for 
entrance to the factory at this point, while at other 
places direct connection was made at road level and 
gate-keeper’s offices, cloak rooms, first-aid rooms, were 
all incorporated in the surface buildings. 
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Canteens. Redbridge was selected as the site for the 
main canteen. This building could seat 650 persons, 
and in addition cooking for outlying canteens was 
done here with arrangements for conveying the cooked 
food in insulated containers. There were three of 
these smaller canteens each seating 400. 


Electrical Engineering 

From a survey of the engineering requirements of 
the factory, it was decided to provide for a load of 
5,000 kva and to install two alternative sources of sup- 
ply. One source was from the Greenwich generating 
station entering through the existing Leytonstone 
substation, near the west end of the factory reserva- 
tion, and the second from Ilford Corporation. In both 
cases the H.T. ring main in the factory was energised 
at 6,600 volts, 3-phase, 50 cycles, and the necessary 
switchgear was provided to make possible a change 
over at short notice if this should become necessary. 
Normally the load was provided by each supply for a 
period in turns. 

Substations. The load was spread over the 214 miles 
of factory length by equipping substations at: four lo- 
cations, from which points the L.T. bus-bars along the 
length of the factory could be fed by a standard 400 
volts, 3-phase supply. A typical substation comprises 
ironclad compound-filled high-tension switchgear, oil- 
immersed static transformers having automatic volt- 
age regulators with earthed neutral. The L.T. side of 
each transformer was connected through iron-clad oil 
immersed circuit breakers to the main distribution 
boards located at factory level. 

The location of the substations brought the centres 
of supply near to the principal load centres which in- 
cluded the large air-conditioning plants. The largest 
units of these plants were the 170-hp high-torque low- 
current design of motors for the refrigeration com- 
pressors. These motors were arranged for direct-to- 
line starting. 

Other Supplies. The production machines were in- 
stalled almost continuously throughout the 5 miles of 
tunnels and as each was driven by its own motor, it 
was necessary to provide means for connecting to the 
electric mains at very frequent intervals. The arrange- 
ments are illustrated on the front cover of this issue. 
The continuous bus-bars can be seen at the top of the 
circular tube lining and also the points tapped off to 
each machine. The L.T. cables in the racks at the side 
were connected to these bus-bars at intervals in order 
to maintain pressure. 

The following list of uses for which electricity was 
required will give an idea of the variety of the under- 
taking. About 60 motors used in the air-conditioning 
plants are not included here as they are dealt with in 
the next section. 

Sewage ejector pumps and fans at each lavatory. 

Compressors for charging compressed-air mains. 

Factory power and lighting distribution boards. 

- 66 bells of the warning system. 

130 instruments on the automatic telephone system. 

Lifts, escalators and machinery hoists. 

Heating and ventilating in first-aid and cloak rooms. 

Lighting and heating in fire stations and other auxil- 

iary offices. 
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Fig. 2. Bare tunnel. 


Special battery-charging installation for battery- 

operated locomotives. 

Lighting. Much thought was given to the lighting of 
the factory as it was, of course, desirable to ensure 
maximum comfort in this connection. The installation 
included some 6,000 lamps and the circuits were ar- 
ranged with suitable safeguards having regard to the 
underground nature of the factory. First, the majority 
of the lamps were in a row, each in a dispersive-type 
reflector, suspended from the tunnel lining and pro- 
viding a minimum intensity of 25-ft candles at the 
working plane. The sub-circuit wiring was interweaved 
so that if any switch was opened, alternate lamps re- 
mained alight. In addition, in case of an interruption 
of the total supply by enemy action, a special auto- 
matic device was employed. By connecting every 
tenth lamp throughout the tunnels to independent cir- 
cuits normally fed from the a. c. supply, and by-pass- 
ing these circuits through automatic contactors, then 
in the event of a total interruption of supply, this 10 
per cent lighting would be energised by a battery and 
this would be sufficient lighting for the emergency. 


Ventilation and Cooling 


If anyone would like to calculate the heat gains or 
losses from this unusual factory, it should be remem- 


Fig. 3. Air conditioning plants at factory level. 






























bered that not only are there no windows or large area 
of roof glazing but the “walls” are in heavy cast-iron 
segments immediately surrounded by an immense 
amount of London clay. So that the thermal capacity 
is enormous. It was evident, therefore, that until the 
tunnel lining was warmed up a little there was a 
danger of condensation. Then there was likely to be a 
period during which some of the cooling would be 
done by conduction outwards through the surrounding 
clay. In fact this helped quite a lot the first year, but 
thereafter, when the surrounding clay became more 
and more stored with heat, it was upon the refrigera- 
tion plant that the works depended for its even tem- 
perature, as well as for its steady relative humidity. 
There would seem to be no doubt that the refrigeration 
plants were essential in this case. 

At the time the general design of the air-condition- 
ing plant was decided upon, the production layout and, 
therefore, the distribution of heat-producing machin- 
ery was not available. It was decided, therefore, in 
conjunction with the factory planning engineers, to 
make the following assumptions :— 


(a) The controlled factory temperature to be 65F. 

(b) The production machinery to be taken as 2,000 
hp evenly distributed. ; 

(c) Load factor to be as for continuous shifts 
throughout the 24 hours. 

(d) The number of employes expected was 2,000. 

(e) Lighting 350 kw evenly distributed. 


Fresh-air delivery, as stated above, an early deci- 
sion introduced the design of underfloor duct already 
shown, and in consequence the factory was divided 
into four main sections, the sizes being such that 
these underfloor ducts could distribute the necessary 
volume. 

The plants had of necessity to be divided into two 
equal parts to serve each road. To give more space 
they were placed on the station, Fig. 3, where 22-ft 
diameter instead of 12-ft diameter tunnels were the 
normal construction. It was also found convenient to 
install two plants in each tunnel, making four plants 
at each site; and these pairs were placed with the fans 
towards the center, so that the recirculation dampers 
faced down the section of tunnel served by each fan. 
The final design was for 18,000 cfm centrifugal fans 
which in many cases operated against a water gauge 
of 4 in. 

Each of the four plants at each site had the usual 
air-conditioning equipment with chill-water spray 
chamber, eliminator plates, 84 kw heater battery to 
correct the temperature of the saturated air, and 
finally the fan to deliver by the underfloor ducts to 
points every 60 ft along the tunnels. The fresh-air 
inlet and recirculation damper shared the entry to the 
suction side of the plant, the proportion of air in each 
case being automatically set according to the outdoor 
wet bulb. Each plant had its own pump to deliver 
water to its spray nozzles, while each pair of plants 
had one pump to raise the water to the surface where 
the evaporators were placed. 

After careful experiment the design of the branch 
delivery duct was settled. As will be seen in Fig. 4, each 
of the ducts which were set at 60 ft intervals in the 
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tunnels and carried 600 cfm, had a nozzle facing each 
way axially along the tunnel at about 8 ft above the 
floor. The arrangement proved most successful as the 
fresh air was thrown out to 30 ft in such a way that 
the operatives never complained of discomfort, although 
the temperature was at a minimum of 50F. With this 
temperature for the conditioned air it was possible to 
maintain an ambient temperature of 65F in the work- 
ing spaces. 

The air delivered by these branch ducts found its 
way back to the air-conditioning plants for recirculat- 
ing picking up heat on the way. But at no point was 
the speed more than 3 miles an hour, so that draught 
complaints were not often met. 

Exhaust System. In order to economize as much as 
possible with the refrigeration plant, recirculation was 
adopted at times when the wet-bulb temperature of 
the outer air was outside the range 50 to 56F. The 
proportions admitted under automatic damper control 
varied from 25 to 75% recirculated air. The exhaust 
fans were installed in pairs handling about 10,000 cfm, 
each fan against a static resistance of 2.5 in. water 
gauge at speeds of the order of 650 rpm. The lavatory 





Fig. 4. Air delivery branch duct. 


fans also ran to exhaust and remove from circuit a 
small amount of air so that it was necessary carefully 
to adjust these several factors, and as a result no ap- 
preciable interchange could be noticed at the factory 
entrances. This was an important feature for there 
would have been a difficulty to maintain the steady 
relative humidity throughout the factory had the con- 
ditioned air escaped in any quantity to be replaced by 
the unconditioned outer air. 

Refrigeration Plants. Owing to limited space below 
ground, it was necessary to house the refrigeration 
compressors, the condenser, and the evaporators in 
blast- and splinter-proof buildings at the surface. 
After consideration of all other available refrigerants 
CO, was finally selected; one important reason was 
that after the war such plant was sure to be needed 
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for merchant shipping and CO, is, of course, the gen- 
erally accepted refrigerant for this purpose. 

There were two compressors at each site, each 
driven by 170 hp squirrel-cage motor designed for 
direct-to-line starting, which simplified considerably 
the switchgear required. This was the only item in the 
whole plant that was not arranged for automatic start- 
ing and stopping. Instead of the elaborate control gear 
that would have been needed, there were installed a 
pair of indicator lamps actuated by the outside air 
conditions, and these gave to the patrolling attendants 
a definite indication as to whether refrigeration was 
or was not called for at any time. 

The typical equipment of one of the refrigerating 
plants is (a) two compressors dealing together with 
2,223,000 Btu each driven by 170 hp motor through 
multiple V-rope belts. The compressor is fitted with a 
duty reduction device in four stages; (b) a condenser 
in two sections with suitable cooling water pumps and 
fans to remove the heat by the evaporation of water; 
(c) an evaporator, or Baudelot cooler, to chill the 
water passed over its surface. The pump to circulate 
this chilled water is included among the fresh-air de- 
livery plants discussed in an earlier paragraph. 

Special Processes. Where these were known about 
at the time of settling the capacity of plants, it was 
possible to allow for them in the heat balance. This 
applied, for instance, to certain fuel pump testing and 
surface treatment rooms at Redbridge, where the ma- 
terials used in the processes gave off fumes which had 
to be exhausted direct to atmosphere to avoid contam- 
ination with other parts of the factory. These special 
exhausts are seen in the photograph, Fig. 5. 

Later when a considerable portion of the factory 
hardening shop, representing a heat addition of some 
2,000,000 Btu, had to be moved into the tunnel-factory, 
it was found necessary to keep this section cool by a 


separate delivery and extraction of outer air avoiding - 


all interchange with the conditioned air by making a 
balanced unit of each hardening shop. This was found 
to be quite satisfactory, though the temperature was, 
of course, not subject to the same close control as in 
the factory proper. 

Automatic Controls. It has been said earlier that 
the air-conditioning system throughout this under- 
ground factory was run under full automatic control 
with the sole exception of starting and stopping of 
the refrigeration compressors. This control was ac- 
complished in the following manner. 

It is customary to refer to the summer and winter 
cycle, though in this case reference is made to the 
wet-bulb temperature of the atmosphere rather than 
to the season. 

For this factory the “winter condition” was when 
the wet bulb was below 50F. During such time the 
recirculation damper was opened and the admission of 


_factory air into the conditioning plant helped to main- 


tain the required dew-point condition. 

In the intermediate stage, namely when the wet 
bulb was between 50 and 56F, the recirculation damper 
was closed and 100% outside air was admitted since it 
was at the dew-point temperature needed in the factory. 

During “summer conditions” the wet bulb of the 
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Fig. 5. External view of housing for refrigeration plants 
and electric substation showing main air intake raised 
30 ft above ground as precaution against enemy gas attack. 


outside air rose to and above 56F when the recircu- 
lation damper was again opened, this time to econ- 
omize refrigeration, since the outside dry bulb was 
now at a higher level than the controlled factory tem- 
perature. 

For the winter cycle, a modulating remote bulb tem- 
perature controller, positions the modulating motor 
on the recirculation dampers. By this means, and with 
the fresh-air damper open, just enough recirculation 
air is admitted to provide the necessary heat to main- 
tain the desired dew-point condition. The reheater is 
controlled in three sections by a modulation step con- 
troller, which in turn is being positioned by a modu- 
lating temperature controller located in the recircula- 
tion air duct. 

Summer Cycle. While approaching the intermediate 
stage mentioned above, the dew-point controller will 
tend to take less recirculated air and more outside air. 
When the outside wet-bulb temperature of 50F is 
reached an on-and-off temperature controller located 
in the fresh-air intake operates relays and the 
recirculation is completely closed, and the indicator 
shows the operator that it is time to prepare for start- 
ing up the first refrigeration compressor. At this time 
too the modulating motorized 3-way mixing valve on 
the supply to the sprays comes under control of the 
summer dew-point controller. Thus when the prede- 
termined dewpoint temperature is reached chilled 
water is introduced into the spray water to effect the 
necessary lowering of temperature. At this stage in 
the cycle the plant is using maximum fresh air since 
the outside wet bulb is lower than that of the recircu- 
lation air. 

As the outside wet bulb rises above 56F a second 
on-off temperature controller in the main fresh-air in- 
take operates relays and sets the motorized damper 
control in motion to reopen the recirculation damper. 
This is based on the assumption that it is more eco- 
nomical from a refrigeration point-of-view to use 
recirculated air than the higher temperature fresh air. 
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(Below) Chrysler PL-300 liquid cooler (left fore- 
ground) controls the temperature of cutting oil 
used with the W. F. and John Barnes 6-spindle 
boring mill at right and two other machines not 
visible. Control of cutting oil temperature helps 
control of tolerance, increases tool life and pos- 
sibility of performing rapid roughing operations 














(Above) Shell Oil Co.’s new catalytic cracking plant at Houston, Texas, 
has a cooling water system with pumping capacity sufficient to supply a 
city of 150,000 people. This is the first plant of its kind built specifically 
to use the new micro-spheroidal catalyst in producing civilian gasoline. 


(Left) Construction starts on new warm air heating research house at 
the University of Illinois as pouring of first concrete is watched by 
(clockwise from upper left) R. W. Roose, research assistant; Prof. §. 
Konzo, in charge of research; D. B. Lindsay, architect for the house; 
and W. H. Scheick, coordinator of the University Small Homes Council. 


Picture 


Paragraphs 


(Below) Placing watertight packing around preseal of a Ric-wil Pre 
fabricated pipe unit is demonstrated to power engineers visiting the 
Ric-wiL plant at Barberton, Ohio, during NAPE Cleveland convention. 
(Left to right) E. Pandy, Ric-wilL Co.; F. A. Lindstrom, Nicollet Hotel, 
Minneapolis; Edward F. Juhl, Minneapolis; Gerald A. Mierendorf, A. 0. 
Smith Corp.; Walter Bartel, Ric-wiL Co.; Hilmer Boerke, Wausau, Wis. 




















Cold Water Piping in Industrial Plants 


Part 3: Loss of Head Due to Obstructions 


HARRY D. UNWIN 


Mechanical Engineer, Albert Kahn Associated Architects and Engineers, Inc. 


Loss of head due to obstructions and applications 
of formulas and tables to solution of problems are 
taken up in this, the third of Mr. Unwin’'s 4-part series. 


It has been shown by Equation 7 that the loss of 
L Vv? 
head due to friction is h, — f —— 
D 2g 

when a fluid is flowing through a straight horizontal 
pipe. In problems dealing with the pressure drop or 
total loss of head in a piping system, other factors 
must be taken into consideratlion which influence the 
conditions of flow and augment the effect due to fric- 
tion alone, such as the head lost due to entrance, sud- 
den contraction, submerged orifice, sudden enlarge- 
ment, elbows, ties or other pipe fittings, bends, vaives, 
elevation, velocity, etc. All of these, and the many 
ramifications of certain items as orifices, bends and 
sudden change of cross-sectional pipe area, may have 
an even greater effect upon the total loss of head than 
that due to pipe friction alone, particularly in systems 
of short lengths. It is therefore important that the 
loss due to these miscellaneous special “obstructions” 
be clearly understood. From Torricelli’s equation 


which occurs 





v2 





v= 1/2gh and h= - 
g 


In passing, let the word “obstruction” be defined as 
any occurrence in a pipe line, such as a valve, fitting, 
-Change of section, reducer, contraction, etc., which 
causes the fluid to deviate from its normal course; 
whether by change of direction, change in velocity, or 
in any way alters the state of flow. Since the intro- 
duction of one or more of such obstructions in an 
otherwise straight pipe will produce a condition of 
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flow through a short section of the pipe which is out 
of balance with the normal stream on either side of the 
obstruction, which in many cases is mathematically 
indeterminant, it becomes necessary to establish a fac- 
tor by experiment which will account for this varia- 
tion of flow through the obstruction. If K represents 
an experimental constant which will bring the heterog- 
enous flow conditions into balance, then the relation- 
ship of the loss of head due to any obstruction may be 
expressed as 
v2 
h, = K, —- (18) 
2g 








Since Equation 7 also expresses the loss of head 
through a section of pipe due to friction, it may be 
made to equal h, 








v2 L Vv? 
h, = h, — K, — f — 
2g D 2g 
from which 
L 
K, — f —— 
D 


and if L, is the equivalent length of pipe to give the 
same loss of head as that produced by the obstruction 
for the same rate of flow, then 


) eee ; (14) 





Hence when D is in inches L, is directly proportional 
to the diameter and inversely proportional to the 
coefficient of friction which is a function of the 
velocity, diameter, density and viscosity. We have 
seen that the density varies only slightly with tem- 
perature but that temperature materially influences 
the viscosity of water. Furthermore, the Reynolds 
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Table 3 — Effect of Temperature and Viscosity 
Upon the Equivalent Length of Pipe for Standard 
Screwed 6 in. Elbow with K = 0.7 





TEMPERATURE, F 





50 | 70 100 | 50 | 70 | 100 50 | 70 100 








Velocity, V, 
Ft per Sec 


Eauiv. LENGTH 


REYNOLDS NUMBER | _ FRICTION Factor f Lx 








! 





267 374 530 0.027 0.025 0.024 13.0 14.0 14.6 
800 1125 1590 0.022 0.021 0.020 15.9 16.7 17.5 
1340 1870 2650 0.021 0.020 0.018 16.7 17.5 18.4 
1870 2620 3720 0.020 0.019 0.018 17.5 18.4 19.5 
2670 3740 5300 0.019 0.018 0.017 18.4 19.5 20.6 


on ow = 





number, which combines these several variables affect- 
ing the friction factor, is directly proportional to the 
rate of flow. Table 3 clearly indicates that these fac- 
tors can theoretically create considerable error in the 
results under certain combinations. The error due to 
temperature is approximately 10% and independent 
of changes in velocity. Also the variation due to 
velocity is approximately 40% and independent of 
the temperature. Although the per cent of apparent 
error is great, the practical effect of a variation of 
7.6 ft (maximum for both temperature and velocity) 
is unimportant when considered as part of a main 760 
ft long, for which the error would only be 1.0%. Even 
if ten elbows were included in the total equivalent 
length, the difference would only be 10%. In fact it 
is unlikely that either the minimum or maximum 
velocity would be considered good design and in gen- 
eral there would not be such a temperature differen- 
tial as used in the illustration. Hence for a reasonable 
average set of conditions, a temperature of 70F and 
a rate of flow of 5 fps should be used, giving an equiv- 
alent length of pipe for a 6-in. standard screwed elbow 
of 17.5 ft. 

There seems to be some difference of opinion among 
engineers and manufacturers regarding reasonable 
velocities of flow for use in designing water dis- 
tribution systems. Such ranges of velocity as 2 to 4, 
3 to 7, 2 to 5, 5 to 10 fps are found in publications 
and textbooks. For steel or wrought iron pipe in sizes 
up to 12-in. diameter, a velocity range of 3 to 10 fps 
appears to be good average practice, although higher 
velocities are permitted in the larger sizes of mains. 
However, it should be remembered that even though 
the coefficient of friction curve flattens out at high 
values of the Reynolds number, the friction factor 
remains almost constant and the loss in head is there- 
fore nearly directly proportional to V?. Thus it is im- 


portant to keep the velocity down to reasonable limits. ; 


Table 4 lists values of K for various types of valves, 
fittings and obstructions. These have been modified by 
the author to satisfy the experimental factors con- 
tained therein which are the basic reasons for non- 
conformity of resistance constants in other tabulations. 
We have seen from Equation 14 that L, varies directly 
with K; and from Table 3 that L, is affected by both 
temperature and velocity; hence K is dependent on 
velocity. The conclusion which must naturally be 
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drawn is that many of the factors which mathemat- 
ically indicate variation with velocity are somehow 
absorbed and are thus averaged in the final experi- 
mental or test results. For this reason, the values of 
K in Table 4 are adjusted to produce comparable 
equivalent lengths of pipe in relation to the set of 
chosen “standard average conditions.” 

Using these values for K, the equivalent lengths of 
pipe for various valves and fittings have been tabulated 
in Table 5. The value of L, for standard tees is for 
flow through the side outlet and is equal to twice the 
equivalent length of pipe for a standard elbow of the 
same size If flow is through the “run” of the tee, it 
will be approximately 70% less than the corresponding 
L, when flow is out of or into the branch of the tee, 
It should also be noted that the equivalent resistance 
of a gate valve fully open is only about 5% of the 
resistance for the same gate valve when one-half 
closed. Caution should be exercised in the location of 
globe valves since they have a resistance of about 
33 times that produced by gate valves when fully open. 


Solution of Problems 


Problem 1. If 70F water flows at the rate of 250 gpm 
through a 4-in. diameter steel pipe 680 ft long, what 
will be the loss of head due to friction? 

Solution: From the equation of flow, 


= AV — 250 gpm 


250 da til 4? 
60 X 7.5 1444 “4 


Comparing this velocity with Table 1, it is seen to be 
higher than 0.064 ft per sec which is the critical veloc- 
ity for 4-in. pipe and 70F water. Hence from Table 2, 
under 4-in. diameter pipe and opposite a velocity of 6.5 — 
fps (the nearest to 6.38) the loss of head h due to 





Table 4 — Values of K for Various Fittings, 
Valves, and Obstructions 


. AY fod 
(For use in equation h = K ) 











2g 
OBSTRUCTION | K 
SGRTIGAEMICIBOW: nccsios.o ies 8 oe asin cS 5 AAG 0.7 
SS UHEA TN NGO cdc ccna ci eae aoe eeareees 1.4 
Gate valve, fully open ...............2.e ee eeee 0.2 
Gate valve, half open ............ccccsececcces 4.0 
Globe valve, fully open................00 ee eens 6.5 
Angle valve, fully open ............ eee eee ees 3.5 
Swing check valve, fully open ................ 1.7 
Horizontal outlet from tank ................... 0.5 
Sudden contraction 
NE gkdcdiévundeswdeeseuawenweseuneaees 0.3 
OF ka dick aeduneddcere cease eeeaeesennes 0.2 
YC) SES <1 eae eae Torrey rar 0.1 
Sudden enlargement 
A es srcciddns ths sunareimne: sane ree 0.7 
OAD ae odie ans eee eas 0.4 
</ Ce ~ AS ane mene R ON emcee rarer errr eer errr cr 0.1 





D = larger diameter; d = smaller diameter. 
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Table 5 — Equivalent Resistance of ‘Valves 
and Fittings 


(Based on water at 70F and an average velocity of 5 fps) 





—_—— 











Stand’d|Stand’d sail GLoBE | ANGLE at 
NoMINAL |ELBow| TEE VaLvE*| VALVE*| yarve 
Pipe SIZE, OPEN | % OPEN 
INCHES 
| EQUIVALENT LENGTH IN FEET 
% 1.5 3 0.4 9 15 8 4 
1 2.2 4 0.6 13 21 11 6 
1%, 3 6 0.8 17 27 15 7 
1% 4 7 1.1 21 34 18 9 
2 5 10 1.4 29 47 25 12 
2% 7 13 1.9 38 61 33 16 
3 8 17 2.4 48 77 42 20 
4 11 22 3.2 63 103 55 27 
5 15 29 4.2 83 135 73 35 
6 18 35 5.0 100 163 87 43 
8 24 48 7.0 140 228 123 60 
10 31 62 8.8 175 285 153 75 
12 39 78 11.0 222 360 195 94 





Note.—Values for welding fittings may be taken as half of standard 


fittings. Equivalent length of 45° elbow equals one-half standard 
elbow. 


*Valves fully open. 





friction is found to be 7.97 feet per hundred feet, or 
7.97 x 6.80 — 54.196 ft for the 680-ft line. 

Problem 2. Required to find the diameter of pipe for 
a flow of 175 gpm if the loss of head due to friction 
must be limited to 9.0 lb per sq in. and the length of 
main is 450 ft. 

Solution: To solve this type of problem, it is neces- 
sary to assume a reasonable diameter to obtain a value 
for the velocity after which the loss of head h, can be 
found from Table 2 and the result compared with the 
given pressure drop. 

Convert 9 lb per sq in. to feet of water by multiply- 
ing by 2.31, or 20.79 ft, as our maximum. 

Assume D — 3 in. Then 


2.45 x D2 


From Table 2 under D — 8 in. and opposite V — 8.0 
we find h; — 16.10 ft per 100 ft. But the problem 
stated that h, must not exceed 20.79 ft. Therefore 
the allowable loss of head per hundred feet must be 


4{ 20.79 


(allow. ) —— 


h 





== 4.62 ft per 100 ft. 
4.50 


Hence the assumed diameter of 3 in. must be too 
small, since the resultant friction head was found to 
be 16.10 ft per 100 ft. 

Next assume a diameter of 5 in. and repeat the pro- 
_cedure. We find that V — 2.85 fps and from Table 2 
as before, h, — 1.44 ft per 100 ft, corresponding to a 
velocity of 3.0 fps. This is obviously too small. 

Now consider a diameter of 4 in. since the previous 
assumption bracketed the allowable result. The veloc- 
ity 4.45 and h, corresponding to V — 4.5 fps is 3.74 
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which is as close to the allowable friction drop as can 
be obtained with standard pipe sizes. Hence the cor- 
rect diameter of pipe to use is 4-in. 

Problem 3. An 8-in. steel pipe is to be used to con- 
vey water from a centrifugal pump to a point 435 feet 
distant and at an elevation of 25 feet above the pump 
discharge. The capacity of the pump is 1500 gpm. 
What is the total pumping head, with suction lift zero? 

Solution: The total head must include the elevation 
which is given to the water, the loss of head due to 


friction, and the velocity head at the terminal point. 
Hence : 








v2 
H — Elev. + h, + 
2g 
But 
Q 1500 
V = = = 9.57 fps. 
2.45 x D? 2.45 & (8)? 


From Table 2, h, — 7.26 ft per 100 ft. 


435 

The total friction head is 7.26 +. —— = 31.7 ft. 
100 
Vv? (9.57) 2 

The velocity head is <x — = 14 ft. 





2¢ 2X 32.2 


Therefore H — 25.0 + 31.7 + 1.4 — 58.1 ft. 
Problem 4. If the 8-in. main in problem 3 contained 
five 90° elbows, three standard tees and one globe valve 


~ open full, what pumping head would be required? 


Solution: To the 435 feet must be added the equiv- 
alent length of the 5 elbows, 3 tees and 1 globe valve. 
From Table 5 the following equivalents are obtained, 
bearing in mind that the foregoing analysis explained 
that the effect of temperature and velocity upon the 
equivalent lengths of valves and fittings was such as 
to permit the use of the values in the table. 


5 — 90° elbows @ 24 — 120 ft. 





3 — std. tees @ 48 — 144 ft. 
1 — globe valve @ 228 — 228 ft. 
Straight pipe = 435 ft. 
Total L, = 927 ft. 
Then 
927 
h, = 7.26 « —— = 67.3 ft. 
100 
and 


H — 25.0 + 67.3 + 1.4 — 93.7 ft. 


This problem illustrates two important fundamentals 
in the design of piping systems: (1) under the usual 
conditions, except in very short runs of main, the 
velocity head is insignificant with respect to the other 
losses and can be neglected; and (2) the effect of 
valves and fittings must never be neglected unless their 
combined equivalent length is less than 10% of the 
total head loss. In this case, the effect of the obstruc- 
tions is to more than double the length of the main. 


A discussion of water hammer and piping materials 
will conclude Mr. Unwin’s series next month. 
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Glass Hood for Hospital Kitchen 


ALLINGER Municipal Hospital serves as the city 

hospital for Washington, D. C. A new addition 
was completed to house one of the most modern gas 
kitchens in an institution of this type and it embodies 
a new idea in hood ventilation. 

The first thing one notices on entering the spacious 
kitchen of Gallinger Hospital is that all cooking equip- 
ment is installed in the center of the room with plenty 
of working area all around. The many and varied 
cooking components required in this large kitchen, 
which serves from 4,000 to 5,000 meals every twenty- 
four hours, are installed in two rows back to back 
with space between the rows and an abundance of 
light. 

Of the many innovations in this kitchen, the most 
striking is the immense glass hood over this island 
cooking area which has scientifically designed velocity 
slots at the edge. These glass hoods have some very 





One side of main cooking batteries in center of kitchen 
served by glass hood. 


attractive features. Because the hoods are glass, they 
must be kept clean to preserve the appearance. The 
velocity slots are so arranged that excessive fan size 
is not needed in order to do a thorough job of ven- 
tilation and picking up cooking odors and steam. 

Another innovation that greets the eye is the glass 
brick wall on the exposed sides of the addition which 
afford maximum light to the working areas during 
daylight hours. Flush type fluorescent fixtures furnish 
even, shadowless illumination at other times. Designed 
by the District of Columbia Architects’ Office, the 
latest and best equipment was installed to provide the 
most efficient flow of food handling through all the 
phases of preparation, cooking and serving. 

In the kitchen proper, the gas cooking equipment 
consists of four sections of hotel type solid top ranges, 
three deep fat fryers, two broilers and two combina- 
tion roasting and baking ovens. The fryers and ovens 
are thermostatically controlled. Another feature of 
this new layout is a separate bakery with a six-section 
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Pressure cookers, gas ovens, and urns under glass hood. 


deck type gas bake oven with thermostatic control, a 
gas candy stove and a trunnion kettle. All gas cooking 
equipment is of the most modern design, and was pur- 
chased to carry an almost continuous cooking load as 
hospitals in general feed twenty-four hours a day. 
The other auxiliary equipment, including steam kettles 
and pressure cookers, are of the same high standard. 
Stainless steel storage bins have been installed with 





Section of bakery showing oven, trunion kettle and 
candy stove under hood. 


particular emphasis placed on their proper ventilation 
for safe storage of food. A tiled pipe chase, in which 
all the piping for the stock kettles, ranges, and ovens 
is concealed, is located behind the cooking equipment. 

The layout, modern gas cooking equipment, the up 
to date accessory appliances, and the specially designed 
ventilating system make up a kitchen that incorporates 
the latest ideas in ventilation. 


OCTOBER, 1946, HEATING AND VENTILATING: 
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Design, Performance and Selection of 


AXIAL FLOW FANS 


According to standard nomenclature adopted by the 
National Association of Fan Manufacturers, all exist- 
ing types of fans are classified into four categories: 
Propeller fans, tubeaxial fans, vaneaxial fans, and 
centrifugal fans. The first three types, the operating 
principles of which are quite similar, will be dis- 
cussed in this article. An article on the fourth type, 
the operating principle of which is quite different, 
is in preparation and will appear in the near future. 
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HE design of a fan unit of any type is a most 
interesting problem. The fan designer who com- 
pares the problems encountered in his work with those 
encountered in the design of other types of machinery 
will assure you that in most cases he will decide he 
would rather design a fan. The casual observer will in 
general not realize this fact; if he never had any con- 
tact with the particular field of ventilation, he will not 
realize that there is any such thing as mathematical 
fan design and calculation of optimum dimensions for 
a fan unit or as the pattern of the air flow through a 
fan unit and the theoretical predetermination of this 
pattern. Let us dwell on the casual observer for a 
moment and let us try to put ourselves in his place and 
to look at the problem of fan design in general as he 
would do. His point of view will be about as follows: 
“Take a few paddles, call them blades, and fasten 
them somehow symmetrically around a hub. Put this 
fan wheel in some kind of a housing and test it. If it 
does not give you ‘enough air’, try to make certain 
changes on the unit: increase the size, the speed, the 
number of blades, the blade angle, the blade width, and 
the famous ‘scooping’ curvature. Keep on changing 
and retesting until you just about get what you want.” 
This viewpoint of the casual observer naturally is 
rather primitive. In certain respects it is even in- 
correct, as it overlooks certain limitations, such as the 
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fact that the addition of blades or the increase of 
blade curvature does not always result in an increased 
air delivery. But you cannot blame him for that, if 
you stop to think that until a few decades ago, this 
was also the conception of the professional ventilating 
engineer and fan designer. And you must admit one 
thing: as primitive as this purely experimental hit 
and miss method may be, with a sufficient amount of 
persistence, time and money, it will in general be 
possible to obtain the desired air volume and pressure 
by the application of this method. 

There are only three objections to this method: 

(1) The resulting units will in general be larger 

and run at a speed higher than necessary. 

(2) This method is too expensive, because it will in 

general require the building and testing of three to 

six units until the desired air volume and pressure 
is obtained. 

(3) This method will practically always lead to units 

with air flow which is uneven and turbulent and with 

stalling effects in certain portions of the blades. As 

a result of all this, these units will be inefficient 

and noisy. 

The method just described is one for building fan 
units. It is the one that has been used more or less 
exclusively for a long time. Engineering progress 
could be called the advancement from building to 
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designing. Today fan units have to be designed before 
they are built. The war with its requirements for high 
quality equipment has forced the fan manufacturers 
to this conclusion, and any manufacturer still refusing 
it will have a handicap in post-war competition. 

Once the necessity of fan design on a theoretical 
basis has been recognized, the first question is: Is it 
at all possible to determine the dimensions for a fan 
unit so that it will meet a certain set of specifications, 
by pure calculation, this way completely eliminating 
the use of any experimental hit and miss method? The 
answer is: yes, this is possible, and even more than 
that, it is possible in more than one way; in other 
words, there are many designs possible that will meet 
a certain set of specifications with respect to air de- 
livery. This naturally leads to the next question: If 
this problem to meet the specifications can be achieved 
by units of different designs, is it possible to find one 
optimum design? The answer is again yes, providing 
that a definition for the word “optimum” can be agreed 
upon. 

The question “what is the optimum design?” is of 
rather complex nature and the answer to it will vary 
with the prospective application of the fan unit. In 
the great majority of cases it will include among other 
things the call for highest possible efficiency and low- 
est possible sound level—both over the widest possible 
range of operation. Other things may be, for instance, 
non-overloading brake horsepower characteristic; or 
flat pressure curve, which means large free delivery; 
or steep pressure curve which means little variation in 
air delivery throughout the operating range; or large 
pressure safety margin; or compactness; or some other 
supplementary requirement that may be desirable in 
a certain application. The combination of these often 
results in interference problems and in conflicting 
requirements whose relative weight of importance has 
to be considered before a decision is made. 


Types of Fans 


Fans of the axial flow type are—as the term in- 
dicates—fans in which the direction of the air flow is 
essentially parallel to the axis of rotation. As per 
NAFM Standard Nomenclature, they are classified as 
propeller, tubeaxial, and vaneaxial fans. Various other 
terms have been used in industry, such as air screw 
fans, spiral fans, disc fans, etc., which of course make 



































Fig. 1. Propeller fan with motor 
on inlet side. 
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Fig. 2. Propeller fan with motor 
on outlet side. 


the terminology rather confusing; the trend, however, 
seems to indicate that the three NAFM standard terms 
will soon be used generally, which policy will also be 
followed in this article. 

As mentioned before, the fundamental operating 
principle is about the same for these three categories; 
accordingly the design procedures for them are quite 
similar. As to both construction and performance, 
however, there are some differences. We may an- 
ticipate one statement right here: The sequence, pro- 
peller—tubeaxial—vaneaxial, also indicates the general 
trend of increasing weight, price, hub diameter, static 
pressure, aerodynamical load (AHP), and efficiency. 

The Propeller Fan, as shown in Fig. 1 and 2, is the 
lightest and most commonly used unit. The fan wheel 
runs inside a narrow mounting ring which is some- 
times shaped like an inlet bell and which is sometimes 
extended to a square mounting panel. The mounting 
ring carries the motor support with the motor, which 
usually is located on the inlet side, as in Fig. 1, but 
sometimes on the outlet side as in Fig. 2. The wheel 
has a small hub diameter, from 20 to 45% of the wheel 
diameter, and is designed to operate in the range near 
free delivery. 

The Tubeaxial Fan, as shown in Fig. 3, is a glorified 
propeller fan. Its outside appearance is often that of a 
short cylinder, about % to 1 diameter long. This 
cylinder contains the fan wheel, the motor support and 
the motor, which usually is of the round body type and 
which can be located on either side of the fan wheel. 
The wheel has a medium size hub diameter, from 35 to 
60% of the wheel diameter, and the unit is designed 
to operate in the range of moderate static pressures. 

The Single Stage Vaneazxial Fan, as shown in Fig. 4 
and 5, is a more elaborate unit. It has the outside 
appearance of a cylinder, about 1 to 11% diameters 
long, which contains the same parts as the tubeaxial 
fan and in addition a set of guide vanes that are 
usually arranged around the motor. Motor and guide 
vanes can be located either on the inlet side (Fig. 4) 
or on the outlet side (Fig. 5). The wheel has a large 
hub diameter, from 50 to 80% of the wheel diameter, 
and the unit is designed to operate in the range of 
high static pressures. ‘ 

The Double Stage Vaneaxial Fan, as shown in Fig 6, 
has the outside appearance of a long cylinder, about 
1% to 2 diameters long, which contains two fan 
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Fig. 3. Tubeaxial fan. 
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Fig. 4. Single stage vaneaxial fan 
with inlet vanes. 
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wheels instead of one, usually driven by a double shaft 
extension motor. The guide vanes are usually arranged 
around the motor and therefore located between the 
two fan wheels. The wheels have large hub diameters, 
from 60 to 80% of the wheel diameter, and the unit 
is designed to operate in the range of very high static 
pressures, high enough to meet practically all con- 
ditions ever arising in ventilation. 

Multi-Stage Vaneaxial Fans, with more than 2 stages, 
have been built, but they are not at present of interest 
as far as the field of ventilation is concerned. 

The cylindrical shape of the tubeaxial and vaneaxial 
fans makes them suitable for straight line installation. 
In this case a round duct is connected to either end of 
the unit, and no intermediate transition pieces are 
necessary., A unit installed at the inlet of a system, 
however, needs as an additional part an inlet bell, as 
indicated in Fig. 3 to 6. The inlet bell prevents the 
forming of a vena contracta (see Fig. 7) on the casing 
edge. The inlet hood, which is either part of the wheel 
or attached to the wheel, serves a similar purpose on 
the hub edge. 

Fig. 8 and 9 show two views of a single stage vane- 
axial fan with outlet vanes. Fig. 10 illustrates the 
function of an inlet bell. Table 1 shows the highlights 
of the above general description of the different types. 
Each of them can be driven either by a directly con- 
nected motor or by a belt-drive mechanism. In the 
great majority of cases, there will be no doubt that 
direct connection is by far the superior arrangement, 
except in the case of giant sizes where the fan wheel 
must run at low speed. 


Fundamental Principles of Operation 


Fans of the axial flow type operate on a principle 
which is sometimes called “propeller action”: another 
descriptive term is “airfoil principle’. Every fan of 
this type operates on the airfoil principle even if not 
real airfoil sections are used as cross-sections of the 
blades, but only simple shapes, sometimes as primitive 
as flat plates instead of airfoils. 

A glance at the schematic sketch Fig. 11 will refresh 
our memory as to what is meant by the expression 
“airfoil principle’. It shows a flat plate of, for in- 
stance, rectangular shape which is placed in an air 
stream at angle a relative to the direction of the air 
stream. The edge which hits the air first is called the 


- leading edge; the other one, the trailing edge. There 


are apparently two effects to be investigated in this 
set-up: first the effect on the air stream, and second the 
effect on the plate. The main effect on the air stream 
is that it will be diverted downwards. The main effect 
on the plate is that it will be lifted upwards. 
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Fig. 5. Single stage vaneaxial fan 
with outlet vanes. 

















Fig. 6. Double stage vaneaxial fan. 


The air stream exerts a little pressure—positive or 
negative—on each little portion of the plate surface, 
and the vectorial resultant of all these pressures is a 
force exerted on the plate as a whole, as shown in 
Fig. 11. This force whose magnitude and direction 
naturally depend on the angle of attack a, can be 
resolved into two components: a vertical force, called 
lift LZ, and a horizontal force, called drag D. The 
interaction between air stream and plate will take place 
with greater efficiency, or, more technically speaking, 
with a higher lift-drag ratio L/D, if a profiled plate is 
used instead of the primitive flat plate. The shape of 
such a profile is shown in Fig. 12 and is called an 
airfoil. 

By looking at Fig. 11 and 12, one can well visualize 
both effects, the downward diversion of the air stream 
and the lifting force exerted on the plate. One will 
also get the impression that these effects are produced 
by the positive pressures on the lower side of the air- 
foil. It is well worth mentioning that this conception 
is wrong. In typical airfoils, about 70% of the effect 
is produced by the negative pressures on the upper 
side and only about 30% by the positive pressures on 
the lower side. The exact conditions naturally vary 
with the angle of attack and with the shape of the 
airfoil. 

The most important application of the airfoil shape 
is in the airplane wing, or, more specifically, in its 
cross-section. It is the lifting effect on the profiled 
wing that is utilized in this application. The next im- 
portant application of the airfoil shape is in the cross- 
section of blades on machines based on the principle of 
propeller action such as fans of the axial flow type. 
Other examples of this group are airplane propellers, 
ship propellers, compressors of the axial flow type, etc. 
It is the diversion of the air stream that is utilized in 
this application. 


Hub Diameter 


As mentioned before, the design procedures for 
propeller, tubeaxial, and vaneaxial fans are quite sim- 
ilar. The main problem in all cases is that the velocity 
of the blades is low near the center and becomes 
greater towards the tip. On the other hand, the 
governing factor in the design procedure is the require- 
ment of constant air flow all over the working face of 
the fan wheel. Some means, therefore, will have to be 
provided to make up for the variation of the blade 
velocity along the radius. 

The requirement of constant air flow all over the 
working face of the fan wheel obviously can be met 
only if the air velocities have no component in radial 
direction; in other words, the air particles should flow 
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along various cylindrical surfaces concentric with the 
hub and around blade sections that are obtained by 
intersection of these cylinders with the blades. The 
air flow produced by these different blade sections at 
varying radii should be constant. Expressed in 
mathematical symbols, the requirement means that the 
stage pressure 
8 
2 
must be constant for all sections where 
§ — air density 
n=rps 
z == number of blades 
C, = lift coefficient 
1 = blade width 
V — average relative air velocity 

Considering the air flow for the point of design, 
the relative velocity V is smallest at the hub, and the 
pressure produced P will therefore also be smallest at 
the hub (which must be avoided), unless this decrease 
of V is compensated by an increase of the other factors 
favorably affecting the pressure produced. However, 
these other factors (they are—as the formula shows 
—the blade width / and the lift coefficient C,) can be 
increased only up to a certain limit. Therefore, the 
hub diameter to be selected can be decreased only 
down to a certain limit, and if a value below this limit 
is selected, partial stalling will occur. 

Many fans, in- 
stalled in the field, 
operate under the 
condition of partial 
stalling due to too 
small a hub diam- 
eter. This means, 
that a portion of 
the blade adjacent 
to the hub does not 
produce the pres- 
sure against which 
the unit as a whole 
is working in this 
installation, or more technically, in this system char- 
acteristic. This of course, results in a reduced air flow 
and often even in a back flow in the annulus adjacent 
to the fan hub, which in turn decreases the efficiency 
of the unit, since for best efficiencies constant air flow 
is essential. 
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Fig. 7. Vena contracta. 





Fig. 8. Vaneaxial fan with outlet vanes. View from inlet side. 


The minimum necessary hub diameter is at the same 
time the optimum hub diameter. The use of a hub 
diameter smaller than necessary is quite critical. The 
use of a hub diameter larger than necessary is by far 
not so critical; it merely results in a decrease of the 
annular area and consequently in a small increase of 
the air velocities and therefore of the losses, or in 
other words in a slight drop in the efficiency. 

The following conclusions can be drawn, by applica- 
tion of the above: As just explained, the hub diameter 
has to increase with the pressure to be produced. This 
checks with the statements made in Table 1, whereby 
the vaneaxial fan, which should be used for the highest 
pressures, has the largest hub diameter; whereas the . 
propeller fan, which should be used for the lowest 
pressures, has the smallest hub diameter. It should be 
mentioned in this connection that fans hardly ever 
operate at completely free delivery, and that even the 
propeller fan usually operates against some small pres- 
sure. For good efficiency it will therefore be advisable 
that even the propeller fan have some hub diameter, 
although it will in general be below that of other types. 


Shape and Function of the Blades 


In addition to the requirement of constant air flow, 
the following other factors have to be considered in 
the design of the blade: 





Table 1 — Features of Fans of the Axial Flow Type 





TYPE CASING Moror Support 








GuIDE VANES Hus DIAMETER STATIC PRESSURE 





Mounting Ring or 


Propeller Fan Mounting Panel 


Preferred 


Tubeaxial Fan 


Housing let Side Preferred 
Single Stage Cylindrical Inside Housing, 
Vaneaxial Fan Housing Hither Side Used 
Double Stage Long Cylindrical Inside Housing, Be- 


Vaneaxial Fan Housing tween the 2 Stages 


Inlet Side of Panel 


Short Cylindrical Inside Housing, Out- 


None Small Low 
None Medium Moderate 
Around 
Motor Support Large High 
Around 
Motor Support Large Very High 
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(1) Tangential conditions of the relative air velocity 
at the leading and trailing edge of the blade. 
(2) Proper selection of the lift coefficient C,. 
*(3) Selection of a suitable airfoil and utilization of 
the proper working range of this airfoil. 
(4) Proper number and spacing of the blades. 
These factors will sometimes result in conflicting 
requirements so that it will not be possible to satisfy 
all of them completely. In such cases, a compromise 
solution will have to be found in such a way that the 
overall condition is as nearly an optimum as possible. 


Blade Angles 


The blade angle in each section is made the sum of 
the average relative air angle and of the angle of 
attack. 

The velocity of the rotating blade increases from 
small values at the hub to large values at the tip; by 
a more detailed study of the conditions (developing of 





Fig. 9. Vaneaxial fan with outlet vanes. 
View from outlet side. 


velocity diagrams), it could be shown that, due to this 
variation and in view of the requirement of constant 
air flow, the air angles must decrease from large values 
at the hub down to small values at the tip. The angles 
of attack usually have—for the point of design—no or 
comparatively little variation from hub to tip. The 
blade angles, being the sum of the air angles and the 
angles of attack, therefore also decrease from hub to 
tip, which results in a twist of the blade that is typical 
for fans of the axial flow type. 


Blade Widths 


The width of the blades is not measured straight 
across the blade, but along a curve, or to be exact along 
the intersection of a cylindrical surface with the blade. 
The formula given for the stage pressure shows that 
the blade width is an important dimension, as it has 
& strong effect on the pressure produced. In some 
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designs the width is constant all the way from the hub 
to the tip of the blade, but very often it varies. As far 
as the point of design only is concerned, the fan de- 
signer has a certain amount of freedom in selecting 
the blade width, as variations in the blade width for 
a certain section can be compensated by corresponding 
variations in the lift coefficient of the profile used in 
this section. This freedom is used to control certain 
performance features, not just concerning the point of 
design. The first and most natural idea would be to 
make the blade becoming narrower towards the tip, 
because of the greater blade velocity at the tip, as 
discussed in the previous section. In fact, many fan 
wheels are built that way. Sometimes, however, con- 
ditions are such that wide-tip blades have certain 
advantages. The decision on that depends on certain 
additional performance requirements that will be dis- 
cussed later. We may anticipate that—under otherwise 
equal conditions—usually wide blades result in higher 
pressure safety margin and lower sound level, while 
narrow blades result in larger free delivery, lower no- 
delivery brake horsepower, and less sensitivity of the 
sound level to inlet turbulence. 


Number of Blades 


The stage pressure in each section is proportional to 
the product, number of blades times blade width. This 
means that a certain wheel can be modified by, for 
instance, doubling the number of blades and reducing 
their width to one-half, without any appreciable change 
in the fundamental design and in the performance of 
the unit, at least as far as volume and pressure at the 
point of design are concerned. The selection of the 
number of blades is largely a matter of experience, 
and no definite rule can be set for the optimum number 
of blades, except that a smaller number usually is 
desirable for optimum performance, especially for low 
pressures, as long as this is not overdone. If the num- 
ber of blades becomes too small and the blade width 
therefore too great, difficulties have to be expected, not 
only regarding certain performance features, but also 
regarding the mechanical construction, as an overly 





Fig. 10. Inlet bell preventing the forming of a vena con- 
tracta at inlet of vaneaxial fan. Note shadow of string 
indicating that string does not touch surface of bell. 
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Fig. 11. Flat plate placed at an angle in an airstream. 


large axial width of the fan wheel would make it 
bulky and heavy. 


Cross Section of the Blades 


Best results are obtained by the use of airfoil shapes 
as cross-sections of the blades. There are many dif- 
ferences in airfoils with respect to their shape (max- 
imum thickness, thickness distribution, maximum 
camber, camber distribution, shape of leading and trail- 
ing edge) and correspondingly with respect to their 
performance. The problem will be to pick out certain 
airfoil shapes that are best suited for certain types of 
fan units. 

Airfoil blades are usually made as aluminum cast- 
ings, incorporating both features, the twist in the 
blade angle and the airfoil shape in the cross sections 
(see Fig. 13). Another construction used by a few 
manufacturers is that of hollow steel airfoil blades. 
Special care regarding close tolerances has to be taken 
in the manufacture of fan wheels having airfoil blades. 
Inaccuracy due to warpage, etc., would spoil the good 
performance that can be obtained with airfoil blades. 

In many applications, especially for low pressure 
units, fabricated single sheet steel blades are used 
instead of airfoil blades (see Fig. 14). The cross-sec- 
tions of this type of blade are curves substituting 
airfoils and derived from some airfoil mean lines. The 
correct shape of these curves naturally is of importance 
for the performance. For accuracy and economy of 
production, such blades have to be pressformed in a 
die that takes care of the springback of the material 
used for the blades. Oversimplified blades, as are some- 
times found in connection with low priced propeller 
fans, naturally result in inefficient and noisy operation. 


Function and Location of Guide Vanes 


Considering the action of the blades on the air 
stream, it is easy to visualize that the air particles 
are not only moved in purely axial direction, but at the 
same time somewhat taken along by the rotating 
blades. This means that an air stream entering the 
fan wheel in axial direction, will leave it in a spiral 
motion, which can be resolved into two components, 
an axial component and a rotational component. The 
axial component carries the useful portion of the 
kinetic energy. The rotational component represents 
an energy loss, unless it is by some means converted 
into useful energy. 

The above consideration leads us to the main dif- 
ference between the vaneaxial fan and the tubeaxial 
fan. In the vaneaxial fan, guide vanes are provided 
whose function it is to eliminate the energy loss that 


would otherwise be caused by the rotational component, 
or at least the major portion of it. In tubeaxial and 
propeller fans, no guide vanes are provided, and the 
kinetic energy contained in the rotational component 
is lost (or at least a major portion of it). Under other. 
wise equal conditions, the vaneaxial fan will therefore 
have a greater energy output (air horsepower) at the 
same energy input (brake horsepower) and, as a result 
of this, a higher efficiency. For specified output 
requirements, on the other hand, higher efficiency 
naturally means saving in brake horsepower. 

There are two ways in which the guide vanes can 
be provided to perform their function of eliminating 
(or reducing) the rotational energy loss: They can be 
located either on the inlet side or on the outlet side 
of the fan wheel. 

The function of the outlet vanes is easier to under- 
stand. It is illustrated in Fig. 15. The air leaving the 
blades in a spiral motion in the direction of the fan 
rotation, enters a set of stationary vanes that guide 
the air flow back into the axial direction. 

The function of the inlet vanes is illustrated in 
Fig. 16. The air is first drawn through the vane sec- 
tion which guides the air flow into a spiral motion 
whose rotational component is directed opposite to the 
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Fig. 12. Airfoil placed at an angle in airstream. 


fan rotation and is just big enough to make up for 


the spiral motion in the direction of the fan rotation - 


that is afterwards imposed upon this air flow by the 
blades. As a result of this, the air leaves the blades 
in axial direction. 

After the function of the guide vanes has been 
cleared, the first question to be asked naturally is: 
In which cases is it worth while to provide such guide 
vanes? Or in other words, in which cases should the 
more elaborate and more expensive vaneaxial fan be 
used instead of the tubeaxial fan or instead-of the 
propeller fan? The answer is: The vaneaxial fan 
should be used in all cases where high efficiency or 
high pressure is required. The reason why the vane- 
axial fan is indicated in cases of high efficiency 
requirements was given earlier in this section: it has 
under otherwise equal conditions the greater air horse- 
power at the same brake horsepower. The reason why 
the vaneaxial fan is indicated in cases of high pressure 
requirements follows: The theory, verified by test, 
shows that the rotational component of the spiral mo- 
tion increases with the pressure produced. This means 
that in cases where high pressure is to be produced, 
the rotational component and thereby the energy losses 
will be considerable, and the use of guide vanes will 
be advisable. 

The next question to be asked will be: What deter- 
mines the best location of the guide vanes? This 
question is somewhat complex and can be answered 
only after a study of the requirements in the par- 
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ticular case. The following analysis will serve as a 
guide in this study. In the case of inlet vanes, the 
spiral motion on the inlet side increases the velocity 
of the air relative to the blades. This results in a 
condition similar to that of an increased fan speed. 
Inlet vanes will therefore, under otherwise equal con- 
ditions, result in larger air volume and higher static 
pressure, but also in more noise at the design point. 

For specified output requirements, on the other hand, 
this may sometimes permit a reduction of the neces- 
sary fan speed (which may or may not be desirable in 
a certain case), whereby not only the sound level may 
be dropped back to the level of outlet vanes, but where- 
by at the same time the sensitivity of the sound level 
against inlet turbulence may be decreased. It should 
be emphasized, however, that inlet vanes are not neces- 
sarily the generally superior arrangement. Each of 
the two arrangements has its place, and while the use 
of vanes will always improve the performance of a 
unit, the decision on their location will depend on the 
requirements of the particular case. 


Shape of the Guide Vanes 


The shape of the guide vanes is schematically shown 
in Fig. 15 and 16. As indicated there, the vane angles 
are determined from the requirement of tangential 
conditions at the leading and trailing edge of the vane. 
The width and spacing of the vanes follow considera- 
tions similar to those generally used in the design of 
turning vanes in duct elbows. The considerations are 
however not quite the same, due to the fact that the 
air flow in elbows usually does not change its velocity, 
whereas inlet vanes operate in accelerated air flow and 
outlet vanes in decelerated air flow; furthermore, the 
spacing should be selected in such a way that the 
number of vanes has no common divisor with the 
number of blades, so that simultaneous crossing of 
blades and vanes (which would tend to make the air 
flow uneven and noisy) is avoided. 

Since the guide vanes are stationary, the relative 
air velocities and therefore the losses are here much 
smaller than in the blades. From this it might be 
surmised that the shape of the guide vanes is not quite 
so critical as that of the blades. This is actually true 


Z 


OT 


A 


y 


Fig. 13. Fan wheel with cast aluminum airfoil blades. 
A—without hood. B—with hood 
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for outlet vanes. The shape 
of inlet vanes, however, is 
still critical, not because of 
the comparatively small losses 
occurring in them, but be- 
cause of the indirect effect 
upon the subsequent blades. 
For if the spiral air motion 
entering the blades is not in 
accordance with the calcula- 
tion, the. blades will not 
operate under the precalcu- 
lated conditions and naturally 
will not perform as expected. 
This is probably one of the 
reasons why many manufac- 
turers prefer outlet vanes. 
The cross-section of the 
guide vanes can—like that of 
the blades—be either an air- 
foil shape or a single line of proper curvature. Airfoil 
vanes are made as aluminum castings (or sometimes 
of hollow steel construction) while single sheet steel 
vanes are fabricated in a press forming die. The single 
sheet steel construction is more commonly used and will 
usually result in a satisfactory performance, so that 
the extra expense of the airfoil construction is not 
always justified. For certain performance features 
(such as a wide efficiency curve), airfoil vanes will be 
useful, especially in the case of the more critical inlet 


vanes. The appearance of single sheet steel vanes is 
shown in Fig. 14. 





Fig. 14. Fan wheel with 
die formed single sheet 
steel blades. 


Double Stage Vaneaxial Fans 


A double stage vaneaxial fan with guide vanes be- 
tween the two fan wheels is shown in Fig 6 and a 
general description of the construction has been given. 
The function of this unit is explained as follows: Two 
vaneaxial fans, having the same wheel diameter, the 
same hub diameter and delivering the same air volume 
could be connected in series. They would then deliver 
the same air volume, but against a static pressure 
equal to the sum of their individual static pressures. 
If the first unit had outlet vanes and the second one 
inlet vanes, and if they furthermore had the same 
running speed, the same rotation and the same number 
of vanes, the two units could be joined into one double 
stage vaneaxial fan unit, as shown in Fig. 6. 

The vanes in this unit will be a combination of inlet 
and outlet vanes and will have the function to reverse 
the direction of the rotational component of the spiral 
air motion. 


Counter Rotating Fan Wheels 


It can now be seen that in the unit just described, 
it might be possible to eliminate the guide vanes and 
to use the spiral air motion leaving the first wheel as 
inlet motion for the second wheel, which in this case 
naturally would have to rotate in the opposite direc- 
tion. This is actually possible. The resulting unit, 
however, is not very practical, mostly because of 
difficulties in the mechanical construction. 
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Performance and Application 


The standard methods according to which fans are 
to be tested are described in Bulletins 103 and 104 
prepared jointly by the NAFM and the ASHVE. 
Various standard test set-ups are shown for which the 
basic principle is: Set the fan unit up in a manner 
similar to that in which it presumably will operate 
when installed in the field. Establish different operat- 
ing conditions (system characteristics) by throttling 
the test system. For each condition, measure every- 
thing that is needed in order to determine by sub- 
sequent calculation the fan output (cubic feet per 
minute, pressure, sound level) and the fan input 
(motor brake horsepower), so that the characteristic 
curves can be drawn. 

One particular fan, if tested in different set-ups 
will show slightly different performances, just as the 
unit will perform somewhat differently, depending upon 
the way it is installed in the field. It is, therefore, 
essential to indicate on performance curve sheets which 
set-up has been used in testing the unit. 


Shape of Performance Curves 


Fig. 17 shows the general shape of the performance 
curves for a fan of the axial flow type. Four curves 
are plotted against volume output, showing the varia- 
tion of the static pressure, brake horsepower, mechan- 
ical efficiency and sound level for varying volume. The 
following characteristics are to be noted in the shape 
of such performance curves. 

The pressure curve, starting at the free delivery 
point and going through the point of design, rises 
to a maximum value somewhere between 120 and 
160% of the design pressure where the operating 
range ends and the angles of attack become so big 
that separation of the air flow takes place and stall- 
ing occurs. The stalling range, i.e. the range to the 
left of this stalling point, consists of a more or less 
pronounced stalling dip and a succeeding stalling 
rise. Precaution must be taken in the selection of 
fans, so that the unit when installed in the field does 
not operate in any part of the stalling range. 

The brake horsepower curve is somewhat similar 

in shape to the pressure curve, but has less varia- 

tion. 

The efficiency curve has its maximum at the point 

of design. 

The sound level curve has its minimum at the point 

of design. It shows little variation within the cperat- 

ing range, but a sudden increase at the stalling 
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Fig. 15. Function of outlet vanes. 
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point, where the air flow becomes turbulent. After 
this sudden increase, which in the range of higher 
tip speeds is often as much as 15 db, the unit stays 
noisy throughout the stalling range and shows little 
variation within this range. 


Comparison of the Different Types 


Fig. 18 shows a comparison of the volume-pressure 
curves only, for four fans of the axial flow type, having 
the same wheel diameters and the same running speeds, 
The full line shows the performance of a propeller fan, 
the long-dashed line that of a tubeaxial fan, the short- 
dashed line that of a single stage vaneaxial fan, and 
the dotted line that of a double stage vaneaxial fan, 
This figure gives a typical picture of the general shape 
of such curves and of their relationship to each other, 
There are similarities and dissimilarities between the 
different curves. 

Similarity is found in the fact that all four curves 
have the same basic shape. They could even—if drawn 
individually and with modified pressure scales—have 
almost the same appearance. In the operating range 
where the pressures are produced by airfoil action and 
where, as a result of proper design, the air flow is free 
of turbulence, the unit is efficient and quiet. This con- 
dition, however, ends as soon as the stalling pressure 
at the peak of the pressure curve is reached. From 
here on the air flow is turbulent and the unit is in- 
efficient and noisy. In the stalling range, the pressures 


\ 


| 
J) 9) ) 


Fig. 16. Function of inlet vanes. 


are produced by a combination of stalling airfoil action 
and centrifugal force; the latter gains more and more 
weight, as the no-delivery point is approached. Since 
all this applies to all the four fans in Fig. 18, this 
similarity in the shape of the curves was to be ex- 
pected. This point cannot be emphasized too much, as 
the difference between these four types of fan is still 
frequently over-estimated. 

Dissimilarity is found in the fact that the four fans 
operate against quite different static pressures—or 
more precisely against different system characteristics, 
as indicated by the parabolic lines in Fig. 18. The 
static pressures increase in the sequence, propeller fan 
—tubeaxial fan—single stage vaneaxial fan—double 
stage vaneaxial fan, as mentioned before. The air 
volumes at free delivery tend to decrease in the same 
sequence, but by far not so much as the static pres- 
sures increase. Consequently the air horsepowers (be- 
ing proportional to the product, air volume times total 
pressure) also increase in this sequence. 
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Fig. 17. General shape of axial flow fan performance curves. 


Designs could be worked out that would give a dif- 
ferent picture. For instance, a vaneaxial fan could be 
designed for a static pressure lower than that of a 
tubeaxial fan of the same size and speed. Such a 
relationship, however, would not be typical. The re- 
moval of the guide vanes will generally result in a 
reduction of the static pressure in the case of outlet 
vanes and in a reduction of volume, static pressure and 
sound level in the case of inlet vanes. The resulting 
reduction in air horsepower will in the average be 
somewhere between 10 and 40%, while the maximum 
efficiency will drop by 10 to 30%. 


Pressure Safety Margin 


The pressure safety margin of a unit shall be defined 
as the difference between its maximum operating pres- 
sure and the rated pressure. It usually is from 20 to 
60% of the rated pressure. Its purpose is to allow for 
possible errors that may have been made in the deter- 
mination of the system resistance, which to a large 
extent consists of estimates rather than strict calcula- 
tions; and to allow for possible fluctuations of the 
system. 

Precaution must be taken in the selection of fans 
so that the pressure safety margin is not too small, 
as such a condition might result in an installation 
where the unit operates in the stalling range. On the 
other hand, the pressure safety margin should not 
be made larger than really necessary as this would 
increase the motor horsepower required. 

The pressure safety margin is easy to control. Its 
amount depends entirely upon the lift coefficient C, 
(point on the airfoil’s performance curve) that is 
used in the calculation for the rated point of design. 
The further away from the maximum lift coefficient 
(stalling point of this particular airfoil) this lift 
coefficient C, is selected, the greated will be the pres- 
sure safety margin of the unit. 


Control of Overloading 


In most fans of the axial flow type, the brake horse- 
power at and near the no-delivery point rises far above 
that in the operating range, thereby overloading the 
motor. There are installations, however, where the 
fluctuations of the system become so great that despite 
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the pressure safety margin, the operating point is 
temporarily switched over into the stalling range, 
sometimes even to the no-delivery point. This may 
happen, for instance, if wind pressure works against 
the outlet of a system, or if the intake openings for 
the make-up air of an exhaust system are accidentally 
closed, or if the cooling coils of a refrigerating system 
freeze up, etc. 

In such cases, it is an advantage if the design of 
the unit is such that the no-delivery brake horsepower 
is kept below the maximum brake horsepower in the 
operating range. This can be accomplished by certain 
design features that are derived proceeding from the 
fact that the no-delivery brake horsepower is produced 
by two effects: air turbulence and centrifugal action 
of the blades. 

Anything that would reduce these two effects will 
also reduce the no-delivery brake horsepower. By care- 
ful control of the combination of lift coefficient and 
width and thickness of blades selected in the design 
calculation, the desired effect usually can be obtained 
without any harm to the performance in the operating 
range. Other quantities, such as hub diameter, number 
of blades and tip clearance, also influence the no- 
delivery brake horsepower, but their modification often 
endangers the operating performance. 

The problem of controlling the no-delivery brake 
horsepower obviously is the hardest in cases of small 
aerodynamical load, such as propeller fans, and rel- 
atively easier in cases of heavy aerodynamical load, 
such as vaneaxial fans, especially those with inlet 
vanes, where the motor horsepower is already com- 
paratively large for the size and speed of the unit. In 
any case, however, the problem is somewhat com- 
plicated by the rather limited freedom in modifying 
design features for this purpose. Naturally only such 
modifications may be made as do not at the same time 
have any adverse effect on the performance of the unit 
in the operating range, which after all is the most 
used and therefore most important range of the unit. 


Static Pressure (in. WG) 











Volume (cfm) 


Fig. 18. Performance of different types of fans. Parabolic 
lines indicate system characteristics against which 
different fans operate. 
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Sound Level 


There are four sources of noise in a fan unit: 

(1) Aerodynamical noise which is the result of 

turbulences in the air stream. 

(2) Vibration noise due to unbalance of rotating 

members or to resonance of parts. 

(3) Mechanical noise due to loose parts or to fric- 

tion in bearings, etc. 

(4) Electrical noise produced inside the motor. 

The items (2), (3), and (4) can be reduced to a 
minimum by a sufficient amount of precaution. Item 
(1) is the main problem. The condition of minimum 
turbulence and therefore of minimum aerodynamical 
noise is obtained if the unit is designed correctly as 
described. Of greatest importance is the pattern of the 
air flow around the blades, because that is where the 
greatest relative velocities occur. The tangential con- 
ditions here are of paramount importance, as it is the 
blade edges rather than the blade surfaces that are apt 
to set up turbulences. 

To avoid turbulences the unit sheuld furthermore be 
streamlined in all parts and surfaces that have any 
contact with the air stream. The mechanical construc- 
tion should be worked out in such a way that no bolts, 
bolt heads, nuts, etc., are projecting into the air stream. 
Support arms, conduit pipes, grease pipes and other 
sometimes unavoidable obstructions should be properly 
shaped to produce the least amount of turbulence. 

A frequent source of noise is turbulence in the inlet 
air stream. Means should be provided so that the air 
stream is as smooth as possible when meeting the 
leading edge of the blades. Inlet obstructions are 
critical and should be streamlined. The inlet bell, 
doing a preparatory job, also serves this purpose; it 
prevents the forming of a vena contracta and lets the 
tip portions of the blades operate in undisturbed air 
flow. Theoretically, a logarithmically curved contour is 
required; practically an elliptic approximation will do 
in most cases. 

Sometimes inlet turbulence is caused by the manner 
in which the unit operates in the field, either due to 
improper installation, which could have been avoided 
(for instance a duct elbow may be placed too close to 
the inlet of the unit), or due to some unavoidable 
peculiarity of the job. In such a case it may be an 
advantage if a unit can be used that is less sensitive 
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Fig. 19. Sound level curves of vaneaxial fans. 
92 


against inlet turbulence, due to certain design features 
mentioned earlier in this article, even if this advantage 
of decreased sensitivity may be obtained at the expenge 
of some other desirable feature. 

In the condition of minimum turbulence, most of the 
noise energy is contained in a musical note of the 
frequency, revolutions per second, times number of 
blades. In the case of a double stage vaneaxial fan 
with counter rotating fan wheels, the frequency ig 
equal to the sum of the two speeds times the sum of 
the two numbers of blades. In the case of a double 
stage vaneaxial fan with guide vanes between the two 
fan wheels, two musical notes are produced. 

Fig. 19 shows a comparison of the sound level curves 
for two vaneaxial fans of the same size and speed, one 
having outlet vanes (full line), the other one inlet 
vanes (dotted line). The curve for outlet vanes has 
that typical shape which has been shown in Fig. 17, 
The stability within the operating range and the pro- 
nounced difference between the operating and the stall- 
ing level usually indicate that the air flow in the 
operating range is smooth. If it were turbulent, the 
curve would keep its high stalling level almost constant 
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Fig. 20. Effect of a change of biade angle on 
pressure-volume curve. 


not only in the stalling range, but over the complete 
range.’ The curve for inlet vanes has the same basic 
shape, but it shows a higher sound level in the operat- 
ing range and therefore less difference between the 
ranges. This is due to the increase of the relative air 
velocities caused by the inlet vanes which naturally 
has the strongest effect in the operating range (large 
delivery) and practically no effect in the stalling range. 


Aerodynamical Load 


A proper aerodynamical load (air horsepower) is 
one of the important prerequisites for the design of 
a good fan unit. The proper load depends on the fol- 
lowing three factors: 

(1) The type of fan. Air horsepower increases in 
the sequence, propeller fan —tubeaxial fan— 
vaneaxial fan with outlet vanes—vaneaxial fan 
with inlet vanes—double stage vaneaxial fan. 

(2) The size of the fan. Air horsepower increases 
with the fifth power of the size. 

(3) The speed of the fan. Air horsepower increases 
with the third power of the speed. 
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Deviations from optimum conditions may sometimes 
seem indicated, due to practical considerations such 
as space requirements, etc. Such deviations are per- 
missible within limits. Aerodynamical overload is more 
critical than underload. An aerodynamically under- 
loaded unit has the disadvantages that it is often not 
as compact and not as quiet as it could be and that it 
is more likely to overload the motor at the no-delivery 
point. An aerodynamically overloaded unit, on the 
other hand, will have a poor efficiency; the higher the 
gerodynamical overload is, the lower will be the effi- 
ciency, until finally a point of performance breakdown 
will be reached where the specified air volume and 
static pressure will no longer be produced. 


Variation of Blade Angles and Vane Angles 


Fig. 20 shows the effect of a change of the blade 
angle upon the pressure-volume curve. As can be ex- 
pected, an increase of the blade angle results in an 
increase of the air volume; the static pressure and the 
slope of the curve in the operating range are also some- 
what affected. The static pressure is increased; the 
slope of the curve is decreased. But these variations 
are by far not as great as that of the air volume. This 
effect can be utilized advantageously for modifications 
of original designs, as long as the variation in volume 
is not greater than plus or minus 25%. Greater varia- 
tions are in general not advisable if good efficiencies 
are desired. The amount of variation naturally de- 
pends on the specific design; a 10% variation of the 
volume will usually require an angle variation of about 
1.2 to 2.5°. Some companies manufacture fan wheels 
with adjustable blade angles in order to increase the 
flexibility of the unit. This naturally necessitates the 
use of a motor large enough to carry the load corre- 
sponding to the largest adjustable blade angle. 

Another means of variation which is sometimes used 
on vaneaxial fans is that by vane angle adjustment. 
It can be applied to both outlet vanes and inlet vanes. 
The effect upon performance is stronger, but also 
more critical in the case of inlet vanes. Precaution 
must be taken so that the variation is kept within the 
permissible limit, since excessive variation of the vane 
angles naturally would result in a unit operating in 
the stalling range. 

Either one of the two methods has certain advan- 
tages over the other one. The efficiency drop due to 
the variation is often smaller in the case of blade angle 
adjustment. The mechanical construction on the other 
hand is simpler in the case of vane angle adjustment, 
since the vanes are stationary. 


Tip Clearance 


As explained, there are positive pressures on the 
pressure side of the blades and negative pressures on 
the suction side, which result in a pressure difference 
_between the two sides. The uneven pressure distribu- 
tion along the blade profile results in local pressure 
differences the maxima of which are much greater than 
the static pressures produced by the fan and that trend 
to cause back leakage across the tip clearance. This is 
critical, not because of the losses due to the back flow 
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itself (the air volumes involved are comparatively 
small), but because of the indirect effect upon the blade 
tips. It would cause them to operate in turbulent air 
flow. Since the blade tips are the portion where the 
highest relative velocities occur, they are the most 
critical portion of the blade, as far as efficiency and 
sound level are concerned. This effect may therefore, 
if not kept within limits, become quite harmful to the 
performance. 

The magnitude of the effect increases with the static 
pressure produced by the fan (which is about propor- 
tional to the local pressure differences), and with the 
amount of the tip clearance. This means that at high 
pressures (vaneaxial fan) the tip clearances have to 
be kept smaller than at low pressures (propeller fan). 
This of course requires accurate workmanship and in 
many cases machining of the casing inside and wheel 
outside, in order to prevent any possible scraping of 
the fan wheel on the casing. 

Fig. 21 shows the influence of the tip clearance on 
the performance of a vaneaxial fan of medium size and 
static pressure. It is seen that for increasing tip 
clearance the air volume is not affected, the static 
pressure and the efficiency drop, and the sound level 
increases. While the basic shape of these curves is 
the same for all fans of the axial flow type, the 
amounts of increase or decrease depend on the pres- 


sure produced and also somewhat on the design of 
the fan. 


Outlet Diffuser 


An outlet diffuser, as shown by the dashed. lines in 
Fig. 5, is sometimes used in large vaneaxial fans. Its 
function is to provide for a gradual increase in the 
cross-sectional area toward the outlet, and consequently 
for a gradual decrease of the air velocity, hereby avoid- 
ing abrupt changes and improving the conditions of 
air flow with respect to the possibilities of reconversion 
from useless into useful energy. For best results, the 
outlet diffuser has the shape of a long cone with a 
rather small angle. Such a diffuser cone will increase 
the efficiency by about 4 to 6% and in the case of 
large units this difference may result in a considerable 
reduction of the motor horsepower. 

The outlet diffuser has, on the other hand, the dis- 
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advantages that it makes the unit longer and that it 
reduces the motor cooling effect of the air stream and 
the accessibility of the motor. It is therefore often 
left out, especially in small and medium sized units. 
In very large units, however, where special provisions 
for motor cooling are made anyway, an outlet diffuser 
is usually included. 


Application 


The problem of fan selection in general (considering 
all existing types including the centrifugal fan) usually 
presents itself in the following manner: Two variables, 
air volume and static pressure, are specified; three 
other variables, type, size and speed, are—for optimum 
conditions—to be selected. 

Selection should be made in such a way that the 
combination of the five variables results in a unit that 
is suited for the duty specified. This can be checked by 
converting (according to the general fan laws) air vol- 
ume and static pressure to a standard size and speed, for 
which a classification sheet has been made up. Fig. 22 
shows such a classification sheet for fans of the axial 
flow type of 24-in. wheel diameter and 1750 rpm. The 
volume-pressure plane is here divided into five ranges; 
fans of the axial flow type are well suited for only four 
of them, as marked. Centrifugal fans are suited for 
the fifth range, but also for a good yortion of the 
other ranges. The dividing lines are system character- 
istics similar to those in Fig. 18. They are here 
straight lines because of the logarithmic scales. They 
are to be considered as recommendations rather than 
as strict rules, as the individual ranges are widely over- 
lapping. 

It should also be determined that the unit has a 
proper aerodynamical load. The maximum load, or 
upper limit for good performance, is indicated by the 
dotted line in Fig. 22, but most designs will stay well 
below this maximum Joad. The minimum load is not 
indicated since the lower limit is not as critical as the 
upper limit. 

Additional requirements of the particular applica- 
tion, such as cost, sound level, pressure safety margin, 
etc., must be met. Into this group will also belong cer- 
tain requirements frequently affecting the decision 
between the vaneaxial fan and the centrifugal fan; 
the principal considerations used are listed. 


The centrifugal fan has the following advantages 
over the yaneaxial fan: 


(1) Natural adaptability to installations necessitating 
a 90° turn of the air stream. 

(2) Better accessibility of the motor. 

(3) Better protection of the motor against hot and 
contaminated gases. 

(4) Better adaptability to installations with fluctuat- 
ing system characteristic. 

The vaneaxial fan has the following advantages over 

the centrifugal fan: 

(1) Greater compactness. 

(2) Straight line installation. 

(3) Higher efficiency. 

(4) Lower sound level at comparable size and speed. 
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Fig. 22. Operating range of axial flow fans. Classification 
sheet for 24 in. and 1750 rpm. 


The above tends to show that each of the different 
types has its definite place. It will also serve as a 
guide in the selection of fans, as illustrated by three 
examples: 


(1) A fan should be selected that will deliver 10,000 
cfm against a static pressure of 0.1 in. wg and that 
will be quiet enough for installation as an exhaust fan 
in a store. We select a 30-in. propeller fan at 855 rpm. 
Converted to the standard size and speed (24-in. and ° 
1750 rpm), this fan would deliver 10,500 cfm against 
0.27 in. wg. Fig. 22 confirms that the fan should be a 
propeller fan. If the fan were for installation in a 
factory, we could select a 24-in. propeller fan at 1750 
rpm. This fan would be less expensive due to the 
smaller size and higher motor speed, but at the same 
time it would have a higher noise level due to the con- 
siderably higher tip speed. 

(2) An inexpensive fan should be designed that will 
deliver 23,000 cfm against 2.5 in. wg. We elect to 
design a 36-in. tubeaxial fan at 1750 rpm. Converted 
to 24-in. and 1750 rpm, this fan would deliver 6800 
cfm against 1.11 in. wg, which according to Fig. 22 
falls well within the range of tubeaxial fans. If high 
efficiency would be more important than first cost, we 
would rather design a 36-in. vaneaxial fan at 1750 rpm. 
(3) A vaneaxial fan for straight line installation 
should be designed that will deliver 2000 cfm against 
5 in. wg. We decide on a 15-in. vaneaxial fan at 3450 
rpm. Converted to 24 in. and 1750 rpm, this fan would 
deliver 4160 cfm against 3.3 in. wg, which, according 
to Fig. 22, is still within the vaneaxial fan range. If 
accessibility of the motor is more important than 
straight line installation, a centrifugal fan would be 
more suitable. 


The operating principles of centrifugal fans will be 
discussed by Mr. Bleier in a forthcoming issue. 
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Information gained during World War I1 helped 
designers to provide passenger comfort in Martin 
202 airliner with air conditioning and warm wall heat. 


INCE the end of World War II, many changes have 
S been made in airplane designs and in equipment 
manufactured for airlines. None of the changes has 
been more important than those concerned with 
passenger comfort, such as air conditioning of the 
passenger cabin and plane compartments. Since air 
conditioning was practically a new field to aircraft 
designers, many new methods and types of equipment 
have been introduced. Typical is the installation being 
made on the new Model 202 luxury airliner being built 
by The Glenn L. Martin Co., Baltimore, Md. 

For years aerial travelers withstood frequent tem- 
perature changes. Invariably those in the front seats 
near the heating duct outlets perspired while others in 
the aft section shivered. During flight, passengers 
were easy prey to discomfort and air sickness for they 
traveled in an improperly ventilated cabin in which 
stuffy, lifeless air accumulated quickly. 

Information gained from the past ‘war, plus close 
scrutiny of various other systems being developed, 
went into the designing of the Model 202 equipment, 
a system which provides complete ventilation both on 
the ground and in the air. 

The ventilating system is actuated by a fan which 
automatically draws in air when the airplane speed 
falls below a predetermined point. For example should 
an airplane be standing at the end of a runway await- 
ing clearance, fresh air is circulated through the cabin 
and cockpit at the same rate as if the airplane were 
in flight. Therefore, even though in the broiling sun 
while on an airfield, the passengers are comfortable. 

While in flight, when a preset speed is reached, the 
fan is shut off automatically and the air circulates 
because of the plane speed. 
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Air Conditioning a Luxury Airliner 


nn conpeen 





Several features of aircraft air conditioning are 
incorporated in Model 202. Conditioned air is brought 
through floor outlets at each inboard seat pedestal and 
is blown at a low velocity along the floor outboard. 
A warm wall is provided from the hat rack down to 
the floor line, while outlets above the hat rack supply 
tempered air to this zone to prevent air stratification, 
particularly when the airplane is on the ground and 
solar heat gain is at its maximum. The warm wall 
method distributes heat evenly over the inside of the 


Interior of Martin 202 airliner. Fresh air inlet grille is 
dark plate directly over passenger in front seat. 


































































































airplane instead of pouring it out through a few ducts 
in isolated areas of the passenger cabin. 

The main ventilation ducts run through the hat 
racks. In some systems, under ordinary circumstances, 
while these in themselves might serve to heat the cabin, 
they are not sufficient for the Martin design. They 
would cause spotty conditions, foul air, and eventually 
air sickness. 

Branch ducts also lead up to both sides of the hat 
rack from where the air bleeds between the inner wall 
and the outer skin thus heating the walls. This warm 
wall prevents heat radiation from the passenger’s body 
to the cold outside wall. 

The design is based on 28 cfm of air per passenger. 
Fresh air is taken in at the nose, passes through a 
combination rain trap and air filter, and from there 
through a combination heater (Stewart-Warner rated 
at 200,000 Btu per hr), when on the ground. Air for 
ventilation passes through the heater where it may 
or may not absorb heat, depending on the demand of 
the thermostatic cabin temperature control. There is a 
complete air change in the cabin more than once a 
minute. 

To get rid of stale air from the passenger cabin 
a positive exhaust fan is installed in the aft baggage 
compartment. Air is drawn through floor grilles and 


Looking towards the pilot’s compartment from the 
stewardness section. Fresh air inlet grilles are in 
ceiling below hat racks. 











Fresh air is provided in the luggage and coat compart- 
ments as well as in the passenger section. Note grille 
in wall behind passenger. 


exhausts into the tail of the airplane from where it 
is discharged through exhaust louvers. To maintain a 
positive air flow in the pilot’s compartment, there is a 
grille in the cabin door. ; 

Additional branch ducts lead to the cockpit, the 
double windshields for defogging, defrosting and de- 
icing, and to the other compartments such as the bag- 
gage spaces, coat rack, galley and lavatory. In this 
way every crack and cranny of the airplane is reached 
by the heating and ventilating system. 

When deicing, the windshield heat is automatically 
increased by a booster tied into the wing deicing 
system that supplies hot air at approximately 180F. 
The pilot’s and co-pilot’s floor grilles have a manual 
control for adjusting airflow to the cockpit. Indi- 
vidually controlled fresh air outlets are provided for 
each passenger, ‘pilot, co-pilot, and stewardess. 

In operation, the heating system is turned on by 
the stewardess by means of a selector switch located 
in the galley, but from then on it is fully automatic 
by means of a thermostatic temperature control which 
maintains a cabin temperature of 75F when the outside 
temperature is —40F. Any malfunctioning of the sys- . 
tem is indicated by a red signal light located adjacent 
to the galley switch. A manual control is provided in 
case of failure of the automatic control. Also provided 
is an emergency switch, with which the pilot can shut 
off the entire heating and ventilating system. In flight 
the heater will operate without the high pressure axial 
flow fan. For cooling when the airplane is on the 
ground, a connection permits attachment to a separate 
ground cooling unit. 
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NEWS OF EQUIPMENT AND MATERIALS 





Dunham Baseboard Simplicity 
Heating System 


NaAME—Dunham Baseboard Sim- 
plicity heating system. 

PuRPOSE— Hot water baseboard 
heating. 

FEATURES—System consists of fin- 
ned pipe elements covered by a steel 
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casing to form a baseboard ra- 
diator. Cover is easily removed so 
that parts are accessible for clean- 
ing. Units are supplied in lengths 
of 2, 3, 4, 5, and 6 ft. Base- 
board units to cover bare pipe only 
are supplied in 10 ft lengths which 
are cut to fit on the job. Inside and 
outside corner fittings and door 
stop fittings are supplied complete. 
No bare pipe or pipe fittings are 
supplied. Can be used with hot 
water systems with hot water tem- 
perature ranging from 160 to 220F 





but 180F is recommended to avoid 
charring of dust particles in air. 
SIZES AND CAPACITIES—Range from 


740 to 2755 Btu per hour for 24 in. 
cabinet length and 72 in. cabinet 
length, respectively, at 180F water 
temperature. 

LITERATURE AVAILABLE — Bulletin 
639. 

MADE By—C. A. Dunham Co., 450 
E. Ohio St., Chicago 11, Ill. ...... 165 


Railroad Electro-Airmat 


NAME—AAF Railroad Electro-Air- 
mat. 

PuRPOSE—For air cleaning in rail- 
road car applications. 
FEATURES—Unit has collector ele- 
ment of _ electrostatically-charged 
paper. Arrestance rating when 
tested ? by the discoloration test 
method is 90% or better with at- 
mospheric dust and smoke. Is said 
to be exceptionally compact, re- 
quiring 30% less space and 40% 
less weight than electronic filters 
with metal plate collectors, so that 
unit is paticularly applicable to 
light weight and simplified railroad 
cars. Electro-airmat is trade name 


Li 





for a cellulose product filter ele- 
ment which is arranged in jack- 
straw form. Spare _ elements, 
mounted with clean airmat can be 
provided at terminal points for 
quick servicing. Loading is simply 
by turning a mechanical crank and 
requires two minutes per element. 
For small installations manual 
loader answers the purpose but for 
either type casters can be fur- 
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nished for loading at the track side 
if necessary. 

SIZES AND CAPACITIES — Available 
in two types, type RS and RB for 
side and bottom servicing, respec- 
tively; collector element 191% x 
26% x 7 in. -is interchangeable. 
Rating is 950 cfm per unit. Oper- 
ates on 115 volt, 60 cycle, single 
phase current; power consumption 
250 watts, 350 watts maximum 
load. 

MADE By—American Air Filter 
Co., 215 Central Ave., Louisville 
0 TD siccasinriictnaniccitniieniaiaicdiaiaiee 166 


Air Vent 


NAME—Curtis Air-Vent. 
PuRPOSE—For relieving air from 
hot water radiators, convectors, 
panel radiation or pumps. 
FEATURES—When air is accumulat- 





ed in radiators or pipe lines it can 
be quickly released by finger tip 
pressure on the push button of the 


air bleeder valve. Air and water 
are deflected downward. Wher 
water starts running it is an indi- 
cation that all the air has been re- 
leased and the pressure should be 
removed from the push button. 
Valve is machined from brass and 
contains a stainless steel spring and 
temperature tested synthetic rub- 
ber seal. 

SIZES AND CAPACITIES—Valve has 
standard 1% in. pipe thread and 
7/16 in. hex. head. 

MADE By—Curtis Automotive De- 
vices, Inc., 8 Norwood Ave., Day- 
Lt Re 167 
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P Chiller 


NAME—Trane dry expansion-type 
chiller. 
PuRPOSE—For cooling non-corrosive 
liquids. 





FEATURES — Unit provides chilled 
water for comfort and process air 
conditioning systems and can be 
used to cool other liquids such as 
brine, denatured alcohol, ethylene 
glycol, and other fluids having the 
characteristics of water. 

SIZES AND CAPACITIES—For water 
or brine flow, available from 4 to 
300 gpm in a wide variety of sizes. 
MADE By — The Trane Company, 
LaCrosse, Wi8. ........cccccccceeeeeeseeees 168 


Induction Motor 


NAME—Life-Line. 

PURPOSE—To provide square type 
motor of smallest size and lighter 
weight than customary units of 
same capacity. 

FEATURES — Motor is more than 
35% smaller in size than the line 
of Westinghouse motors that it re- 
places. Starting torques have been 
increased as much as 134% per lb 
of motor and maximum torques 














increased as much es 116% per lb 
of motor. Squirrel cage motor has 
bearings which, it is said, will not 
require attention for at least five 
years. Vibration and noise have 
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been reduced to new low limits. The 
use of steel instead of cast iron has 
succeeded in reducing the weight 
of the motor and increasing its 
strength. Comparative motor sizes 
are of 744 hp ratings as shown in 
the drawing. Dotted lines indicate 
outline of old model as compared to 
the solid line for the present size. 
Size reduction has resulted largely 





from elimination of superfluous cast 
iron. Sizes of electrical working 
parts have remained substantially 
the same. Winding materials are of 
synthetic resin-covered wire. 

MADE By—Westinghouse Electric 
Corp., Buffalo, N.Y. .........cc0000 169 


Gravity Furnace 


NAME—Janitrol gas fired gravity 
furnace. 

PURPOSE—Space heating. 
FEATURES — Combustion chamber 
and radiator assembly are of weld- 
ed 18-gauge steel. It is claimed 
that there are no hot spots which 
would create stresses in construc- 
tion. Standard equipment includes 
a flame retention type burner with 
a special alloy flame diffuser and a 
venturi to insure the proper mix- 
ture of air and gas. A burner air 
duct directs secondary air to the 
burners. Controls include a low 
voltage magnetic valve and trans- 
former, thermostat, quick acting 
automatic pilot and adjustable gas 
pressure regulator. All controls 


are concealed behind the front 
panel. Positive ignition of the pilot 
gas is obtained by a separate trans- 
former which supplies constant 
voltage. 





SIZES AND CAPACITIES—Units of 
75,000 and 100,000 Btu capacities. 


MADE By— Surface Combustion 
Corp., Toledo 1, Ohio. ............06 170 
Protractor 


NAME—Center-finder protractor. 
PURPOSE—For angle measurement 
and for marking points on the cir- 
cumference of a pipe in layout 
work. 

FEATURES—Tool is made of heat- 
treated magnesium. Retractable 
center punch slides freely in the 
frame. One side of the center finder 
consists of a double-reading degree 
scale with two frame witness marks 
which permits the use of this tool 
as a 360 degree protractor. On the 





other side is a nest of 4 levels, ro- 
tating in conjunction with the dial 
and registering with the V and flat 
side of frame. This permits the 
marking of 4 equidistant points on 
the circumference of a pipe. 

MADE By—Interstate Sales Co. 
1121 Broadway, New York 10, New 
SOUND. wisinaniitisiinapiiitiiiiiimeaeteel 171 


OCTOBER, 1946, HEATING AND VENTILATING 

















News of Equipment and Materials 





Scottie Junior Boilers 


NaME—Kewanee Scottie Junior 
boiler. 
PurPOosE—For generating high 


pressure steam for dry cleaning 





establishments, laundries, cream- 
eries, dairies and various industrial 
plants. 


FEATURES—This line represents a 
new line added to the company’s 


portable return tubular Scotch 
marine type. Construction is of 
flanged steel shell, cylindrical 


shape, one longitudinal joint, double 
riveted, double butt strap, 3 in. 12 
gage stainless steel tubes, cast iron 
doors, portable inexpensive setting; 
bottom blow-off. Coal grates are 
stationary; for oil or gas, front 
furnace extension has _ refractory 
nozzle. 

SIZES AND CAPACITIES—Available 
in six sizes from 6 to 30 hp or from 
840 to 4200 sq ft of radiation at 
100 lb. working pressure. 
LITERATURE AVAILABLE — Catalog 
99-D. 

MADE By—Kewanee Boiler Corp., 
Kewanee, Ill. ..c..cccccccccssssessescssesees 172 


Temperature Recorder 


NAME—G. E. type CF-2 inkless 
temperature recorder. 
PURPOSE — To record temperature 


_ in refrigerating machines, air 


ducts, liquid handling systems, heat 
treating tanks, and ovens. 

FEATURES—Designed for use with 
resistance temperature detectors 
already installed in generators, 
transformers and other electrical 


apparatus. Consists of portable re- 
cording instrument and external 
power-supply unit. Equipment re- 
cords by an inkless recording mech- 
anism, on a 4-inch strip chart, tem- 
perature variations that produce 
resistance changes in standard, ten 
ohm resistance temperature detec- 
tors heretofore used mainly with 
indicating instruments. External 
power unit contains constant volt- 
age d-c source, a part of the bridge 





circuit, and lead-resistance compen- 
sating device. 

SIZES AND CAPACITIES—Range of 
the fixed scale and chart scale on 
the recorder is 20C to 140C. With 
a chart length of 65 feet, driv- 
ing motor can be adjusted to pro- 
vide record length of from eight 
days to two years on a single chart. 
Weight of recorder is 11 Ib. Dimen- 
sions are 7144 x 5 x 4-1/16 in. 
Weight of power unit is 5 lb. Di- 
mensions are 934 x 73% x 6 in. 
MADE By—Meter and Instrument 
Division, General Electric Com- 
pany, Schenectady 5, N. Y. ...... 173 


Air Eliminator 
NAME—Risselt J-Z air eliminator 
valve. 

PURPOSE—To remove entrapped air 
from steam heating systems. 

FEATURES—Basis of the unit is a 
thermal bellows filled with a vola- 
tile liquid that is sensitive to heat 
and cold. When steam vapor enters 
the valve, the bellows expands and 
the valve is closed. When the sys- 
tem chills off, bellows contract, 
valve is opened and air is expelled. 
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Valve is made of brass in top and 
bottom pieces, which are carefully 
machined. 

LITERATURE AVAILABLE—Illustrated 
folder. 





MaDE By—The Lodge & Shipley 
Machine Tool Co., 800 Evans St., 
Cincinnati 4, OhI0. ...........ccceeeeee 174 


Air Conditioner 


NAME—Gemco two-stage air con- 
ditioner. 

PURPOSE — For general space air 
cooling. 

FEATURES — Cooling coil is of all 
copper construction and has a large 
face area four rows deep to provide 
maximum moisture removal. Filter 
is of all metal construction. The 
compressor is constructed of heat 
treated aluminum alloy and is de- 
signed for direct connection to the 
motor. Compressor and motor are 
semi-hermetically sealed into a com- 
pact unit. Compressor has four 
cylinders counter balanced and is 
two-stage for quiet and smooth 
operation. Heat is transmitted to 
the condenser and this eliminates 
the need for a water cooled motor. 
Entire cabinet is insulated with 
lightweight fibre glass which acts 
both as heat insulation and pro- 
vides acoustical properties. Moving 
parts are pressure lubricated and 
the oil is supplied by a direct driven 
multi-directional pump on the bot- 
tom of the compressor crank case. 
MADE By—General Engineering & 
Manufacturing Co., 1523 So. Tenth 
St., St. Louis 4, Mo. .........ccccceeeees 175 
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Vacuum Cleaner 


NAME—General Industrial Vac. 

PuRPOSE—To convert blower unit 
into a heavy duty vacuum cleaner. 
FEATURES—Vacuum unit consists of 
a metal vacuum tank, a double 
hose connection, filter bag, and an 
agitating plunger. With this, the 
blower unit is used in reverse. It 





is designed for use for cleaning up 
a customer’s premises, after an in- 
sulation job. 

MADE By—General Blower Co., 8066 
Ferris, Morton Grove, Ill. ........ 176 


Vapofier 


NAME—Vapofier. 

PuRPOSE—Oil generating unit that 
provides vapor which is then mixed 
with air and piped, burned and con- 
trolled in the same manner as gas. 
METHOD OF OPERATION—F uel oil is 
maintained at constant level in 
combustion chamber by float valve. 
Products of combustion are drawn 
through surface of oil in combus- 
tion chamber, heating oil to vapor- 
izing temperature. Vapor. thus 
created is drawn off through pre- 
mixer where proper fuel-air ratio 
is established and maintained. Com- 


bustible mixture is then piped to — 


burners. Fuel-air ratio :may be 
predetermined and _ maintained 
throughout entire range of capac- 
ity. Device is efficient utility gas 
pre-mixer. By closing valve to 
combustion chamber, utility gas is 
mixed with air in proper ratio. In 
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event of gas cut off or failure, de- 
vice using fuel oil may be cut in 
without loss of flame at burners. 

SIZES AND CAPACITIES—Eight stand- 
ard sizes with capacities from 
70,000 Btu per hour on % gallon 
per hour of oil to 2,000,000 Btu per 
hour on 14 gallons of oil per hour. 
Occupies 2 & 4 feet of floor space. 
MADE By—Vapofier Corp., 10316 S. 
Throop St., Chicago 48, Ill. ...... 177 


Speed Nuts 


NAME—Series C7000 speed nuts. 
PURPOSE—Low priced line of heat 
treated spring steel nuts covering 
ten most popular sizes of machine 
screws and sheet metal screws. 





FEATURES—Compact, designed to 
withstand high torque tightening 
and greater tensile strength than 
flat type speed nuts. 

MADE By—Tinnerman Products, 
Inc., 2010 Fulton Rd., Cleveland 13, 
SU: chisel adelante 178 





Float Valve 


NAME—CRC-246 float valve. 

PuRPOSE—Float valve designed for 
use with vaporizing burners. 

FEATURES—Valve connects directly 
to the burner nipple and provides 
a constant oil flow regardless of in- 
let head variations. Design makes 
possible setting bottom of fuel sup- 





ply tank flush with top of the valve. 
Unit will meter flows as low as 1 
ce per minute. Flow comes out of 
center of float chamber to offset 
possible error due to meter being 
set out of level. Makers claim ac- 
curate registration even with a 5 
degree tilt. 

MADE By—Detroit Lubricator Co., 
5900 Trumbull Ave., Detroit 8, 
PII: sicticcassidieainiapaiscliebiusitiacsmanaaedag 179 


Drawing Pad 


NAME—Jiffy sketch. 
PuRPOSE—Drafting device for mak- 
ing rapid sketches. 

FEATURES — Drawing pad consists 
of 75 sheets of tracing tissue, en- 
closed within a jacket that is pro- 
vided with four cardboard flaps. 
Various scales are printed on three 
of the flaps. To use the pad one of 
the cover flaps is folded underneath 
the tracing tissue and whatever 
scale is selected shows through the 
paper. In this way graphs, isomet- 
ric drawings, and other sketches 
can be made rapidly. The pad 
measures 9 x 12 in. and the sheets 
are perforated for easy removal. 
MADE By—Jiffy Sales Co., 1830 E. 
37th St., Cleveland 14, O. ......... 180 
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Thermometer 


NAME—Weston max-min thermom- 
eter. 

PuRPOSE—F or indicating the high 
or low temperatures reached during 
an operating period. 
FEATURES—Similar to the standard 
Weston all-metal thermometer ex- 
cept that it has an auxiliary red 
index which is manually set by a 
finger knob that protrudes from the 
center of the glass scale. When a 





record of the lowest temperature is 
desired, the index is placed to the 
low side of the temperature pointer. 
The pointer will move the index to 
the lowest temperature reached dur- 
ing any operating period. The index 
will remain at the low point until 
manually reset. To show the high- 
est temperature reached, the index 
is set to the high side of the pointer. 
SIZES AND CAPACITIES—Comes with 
3- and 5-in. diameter scales and in 
stem lengths from 2% to 48 in. 

MADE By—Weston Electrical Instru- 
ment Corp., Newark, N. J. ........ 181 


Damper Control 


NAME—Thermodraft. 
PURPOSE—Damper control through 
thermostatic means. 

FEATURES—A flue damper is oper- 
ated by means of a bi-metal coil 
which is affected by temperature 
changes of room and chimney flue. 
It is adjustable to provide any de- 
gree of heat required. While de- 
signed particularly for coal or 
wood-burning stoves and ranges it 
can also be used on some furnaces. 
It is installed in any convenient 
joint in the chimney-pipe and does 





not require any special fittings or 
electrical connections. . 
SIZES AND CAPACITIES—Made for 
pipes of 6, 7, and 8 in. diameters. 
MADE Byr—No-No Specialty Co., 
Quincy Ave. at 69th St., Cleveland, 
IE shisshevisrwcnienininsizicsicbdgebbiacetnateal 182 


Air Conditioner 


NAME — Amcoil comfortair condi- 
tioner. 

PURPOSE — For creating room com- 
fort by removing humidity from 
air. 

FEATURES — A cooling coil inside 
the cabinet creates a low vapor 





pressure area. Moisture laden air 
enters the unit and is attracted to 
this low pressure area through 
small openings in the coil en- 
closures. Moisture is condensed and 
is drained off. Moisture-free air 
mixes with cooled air below the coil 
and is discharged into the room. 
This flow continues as long as the 
vapor pressure difference prevails. 
Unit is available in two floor models. 
LITERATURE AVAILABLE—Illustrated 
bulletin. 


MADE By — American Coils Co., 
25-27 Lexington Street, Newark 5, 
Sb. 0b: niin 183 
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Lectrobreathers 


NAME—Lectrobreathers. 
PURPOSE—To prevent atmospheric 
moisture from entering storage 
tanks. 

FEATURES—Incoming air is dried 
by passage through activated alu- 
minas in breather. Can be mounted 
directly over tank vent or pipe to 
it. Equipped with color indicator 
to determine when reactivation is 





needed or is complete. Illustration 
shows breather on left being activ- 
ated by electrically-powered re- 
activating unit. 

SIZES AND CAPACITIES—Several fac- 
tors must be considered before a 
specific size or type is installed, in- 
cluding frequency and speed of 
emptying tank, capacity of tank, 
nature of tank’s contents, and 
weather conditions. 

MADE By—Pittsburgh Lectrodryer 
Corp., Pittsburgh, Pa. .........+++ 184 


Roof Coating 


NAME—Richlume. 

PuRPOSE—To provide reflective in- 
sulation for roof coating. 
FEATURES—Reflective coating is 
applied with brush or spray to tar 
and gravel tar paper, built-up 
asphalt, or composition shingle 
roofs. Insulating qualities are such, 
it is said, that 80% of the sun’s 
rays are reflected. The roof coat- 
ing is claimed to be flexible so that 
it can expand and contract with the 
roofing material. 

MADE By—The Richkraft Co., 228 
No. La Salle, Chicago 1, Il. ...... 185 
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Pressure Switch 


NAME—Cook PD pressure differ- 
ence switch. 

PuRPOSE—Used where it is desir- 
able to operate a circuit on differ- 
ence between two pressures, either 
gas or liquid. 

FEATURES—Snap-on cover, switch 
mechanism mounted externally to 
machined steel bellows housing. All 
metal parts cadmium plated. 

SIZES AND CAPACITIES—Pressure 
connections 14 in. standard female 
pipe thread. Operates on pressures 
from 0 to 50 lb per sq in. Pressure 
difference between high pressure 
side and low pressure side may be 
specified anywhere between 5 and 
30 lb per sq in. Switch will accom- 














modate maximum surge pressure 
of 500 lb per sq in. on either side 
without affecting calibration. 

MADE By—Diaphlex Division of 
Cook Electric Company, Chicago 
DF UR: scnsesexninietciecnciiciuicsiialiaaiaiiam 186 


Steam Cleaner 


NAME—Model JO Hypressure Jenny 
instantaneous steam cleaner. 
PURPOSE — For the generation of 
high pressure steam for use in 
cleaning machinery, walls and 
floors. 
FEATURES—Cleaner is portable and 
is mounted on a wheeled platform. 
Oil or gas-fired units are optional 
and the only requirements for opera- 
tion are that an electric current 
outlet and a hose connection to 
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water supply be provided. Cleaning 
is accomplished by a highly atom- 
ized mixture of steam, hot water 
and a cleaning compound that is 
applied under pressure through a 
spray nozzle. Operating pressures 
range from 80 to 120 lb at 90 gal 
per hr water capacity. Overall di- 





mensions of unit are 55 x 28 x 471% 
in. and the weight is 520 lb. 

MADE By—Homestead Valve Mfg. 
Co., Coraopolis, Pa. .....ccccccccccccee 187 


Oil Burner 


NAME—Arc-Heat industrial burner. 
PuRPOSE—For efficient burning of 
oil in industrial plants. Besides 
steam boilers, its uses include an- 
nealing ovens, metal melting, and 
process work. 

FEATURES—The oil, by collision with 
air or steam, is atomized and is 
then sprayed into the fire box. Air 
is drawn in at speeds for proper 
combustion. No blowers are re- 
quired to feed secondary air. A 
modulating valve within the unit 
can restrict the size of the flame 
and therefore the amount of oil 
used. One lever controls the mod- 
ulating valve and the free air in- 
take. Modulation can be so fine that 
it must be dialed by micrometer 
apparatus for equipment such as 
annealing ovens requiring precision 
adjustment. 

MADE By — American Heat Corp., 
Lawrence, Mass. ........ccccccccccceeees 188 


Kitchen Ventilator 


NAME—kKitchen-Aire ventilator, 
PURPOSE — For removing cooking 
odors and fumes from kitchens. 





FEATURES—Grille is mounted in the 
ceiling above the range, and is con- 
nected to the fan mounted on the 
outside wall, by an 8 in. ventilating 
duct. Fan and motor are in a metal 
enclosure and are mounted outside 
the wall. Fan is operated by a 4 hp 
motor which, it is said, can handle 
20 sq ft of canopy area. 

MADE By—Stewart Mfg. Co., 3209 
E. Washington St., Indianapolis 1, 
TUT, . sccsicscecsinissietisietsciestiinssenaléaiaaaiaiiiaaliualll 189 


Water Heater 


NAME—Duo-Therm water heater. . 
PurRPOSE—F or providing hot water. 
FEATURES — A five-gallon oil tank 





is provided for the oil heater where 
a large fuel oil tank is not available, 
and it is attached to the side of the 
water tank. The tank is finished in 
white enamel. 

MADE By — Duo-Therm Division, 
Motor Wheel Corporation, Lansing, 
Dl: iidimm_ Je, ia— 190 
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Electric Heating 


NaME—Cronholm Vap-O-Lec. 
PuRPOSE — House heating by elec- 
trical means. 

FEATURES — Hermetically sealed 
generator contains emersion type 
low voltage heating coils encased 
in copper tubes with a small amount 
of water sealed in under reduced 
pressure. This arrangement pro- 
duces superheated steam which cir- 
culates through copper heat trans- 
fer coils. Cold air is drawn in from 
the top of the cabinet by a circulat- 
ing fan mounted on the bottom of 
the unit, and passes through filters. 
It is then forced upward, is heated, 
and discharged to the rooms. Mak- 
ers claim that heat is produced 
within 30 seconds and within 3 





minutes it is operating at full effi- 
ciency. Flow of energy into the 
coils is limited by pressurestat con- 
trol. 

LITERATURE AVAILABLE—Illustrated 
folder. 

MADE By—The Cronholm Mfg. Co., 
3500 S. E. Hawthorne Ave., Port- 
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Flexible Hose 


NAME—Continuous wind process 
hose. 

-PuRPOSsE—To provide a flexible 
hose for ventilating work and for 
use in fume and dust control. 
FEATURES—Hose utilizes a light- 
weight spiral wound reinforcement. 


News of Equipment and Materials 


and a new process enables manu- 
facture of continuous hose lengths 
in diameters from 1 to 24 in. Cuffs, 
bushes, reducers, flanges or fittings 
of special shape can be attached to 





a hose length if required. 

MADE By—American Ventilating 
Hose Co., 25 Park Row, New 
A ee ere 192 


Gruv-Seal Rings 


NAME—Gruv-Seal rings. 
PURPOSE—Forged gasket for valves, 
valve bonnets and flanged connec- 
tions for high pressure and high 
temperature pipeline use wherever 
ready dis-assembly is necessary. 
FEATURES—Forged of different ma- 
terials to meet different service re- 
quirements, these gaskets provide 
for making a connection by wrench 
pressure said to be as tight as a 
weld. Forged in closed impression 


165 166 167 168 
173 174 175 176 
181 182 183 184 
189 190 191 192 


Title (Must be shown) 


Firm (Must be shown) 


Business Address 





dies, they are then machined to in- 
sure exact dimensions. 

SIZES AND CAPACITIES — Available 
in two types, type O, oval, and type 
X, octagon, in a range of sizes, in- 
cluding all standard API sizes. 
MADE By—The Steel Improvement 
& Forge Co., 790 E. 64th St., Cleve- 
6 eee 193 


Cutting Tool 


NAME—Airco 13-in. cutting torch. 
PURPOSE—A short cutting torch to 
permit repair of fire tube boilers in 
cramped quarters. 
FEATURES—Torch can be provided 
with a 45, 75 or 90 degree bronze 
head. Makers claim that this torch 
permits workmen to operate in con- 
fined space, often as little as 12 in. 
deep. Oxyacetylene torch is adapt- 
able for the removal of worn tubes 
from the larger types of heating 
boilers. 

MADE By—Air Reduction Company, 
60 E. 42nd Street, New York 17, 
FOOOT I  vcshcctstheeiidae 194 
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TO OBTAIN FURTHER INFORMATION ON NEW EQUIPMENT 


On the list below, circle the item number of the equipment in which you are 
interested, using the number found at the end of each item. 


169 170 171 172 
177 178 179 180 
185 186 187 188 
193 194 


Print your name and address, detach and mail to 
Editor, HEATING AND VENTILATING, 148 Lafayette St., New York 13, N. Y. 
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THERMODYNAMICS 


A well balanced treatment of the subject for use in 
a two-semester undergraduate course. Ideal gas laws, 
available and unavailable energy, and entropy have 
been treated at considerable length. A chapter on the 
fundamentals of heat transfer is included. ASA 
standard symbols have been used wherever possible. 

Thermodynamics, by George A. Hawkins. Price, 
$4.50. Cloth bound, size 5Y x 8%, 436 pages, includes 
charts, illustrations and tables. Published by John 
Wiley & Sons, Inc., 440 Fourth Ave., New York 16, 
N. Y. 


SAFETY PROVISIONS 


Those interested in safety control and management 
will find the first annual edition of Best’s Safety 
Directory of interest and value. 

The book presents data on over 1,000 yuaiiatie, de- 
vices and equipment used in safety, first aid, hygiene, 
health conservation and fire protection. It tells what 
safety product to use, when to use it, how to use it 
and where to purchase it. A comprehensive index lists 
sales offices and distributors, and the safety products. 

Best’s Safety Directory. Cloth bound, 8 x 11 in., 
851 pages. Published by Alfred M. Best Co. Price, $5. 


WARM AIR PANEL HEATING 


Probably the most unpublicized phase of radiant 
heating is that involving warm air rather than hot 
water as the heating medium. Several investigators 
have done considerable work along these lines and 
prominent among them is the staff of International 
Heater Co., Utica, N. Y., whose ideas have been em- 
bodied in a number of actual installations the first of 
which was made in 1938. 

The system developed by this company, and called 
the Panelaire system, is patented but now available 
under license for use with any make or type of heat- 
ing unit. To assist contractors and engineers who 
desire to install such system, H. F. Randolph, vice- 
president of International Heater, has prepared a cal- 
culation, design and installation manual covering this 
system, now available under the title “Panelaire—The 
Warm Air Panel Heating System.” 

Included are sections on advantages, precautions, 
detailed step-by-step procedure for calculation and de- 
sign accompanied by tables for saving time in com- 
putation, suggested specifications, a well-illustrated 
section showing details of construction, together with 
plans for eight actual installations with comments 
emphasizing special features of each. 

The author is to be complimented on covering his 
subject in well organized and concise form, the latter 
objective being attained, however, without slighting 
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any important phases of the subject. The manual ig 
highly recommended. 

“Panelaire—The Warm Air Panel Heating System,” 
by H. F. Randolph. Paper-bound, 842 x 11 inches, 36 
pages. Published by Sheet Metal Publication Co, 
Price, $1.00. 


STOKER MANUAL—The fourth edition of the Stoker 
Manufacturers Association Information Manual con- 
tains a list of members, committees, officers, publica- 
tions and by-laws. It includes a roster of stoker manu- 
facturers, company officials, the types of units pro- 
duced by each company. Copies at 50 cents each are 
available from Stoker Manufacturers Association, 307 
N. Michigan Ave., Chicago 1, IIl. 


CoAL RESEARCH—The report points out that investi- 
gations are being carried out in six laboratories and 
experiment stations in different parts of the country, 
and by work at private mines and by private oper- 
ators. The bulk of the work is concentrated at the 
Central Experiment Station, Pittsburgh and Bruceton, 
Pa. The report discusses properties of coal, combus- 
tion, carbonization and gasification. For a free copy 
of Information Circular 7367, “Coal Research Actiy- 
ities of the Bureau of Mines,” write to the Bureau of 
Mines, Dept. of the Interior, Washington 25, D. C. 


PuBLIC HOUSING DESIGN—The entire scope of com- 
munity development from preliminary surveys through 
planning and actual construction is covered in a 300- 
page book issued by the Federal Public Housing 
Authority. Among the subjects discussed are general 
considerations of project design, site selection, plan- 
ning and engineering, dwelling types and plans, com- 
munity buildings, service structures, materials, util- 
ities, mechanical and electrical design, lawns and 
plantings. A number of photographs, diagrams and 
charts are used for illustrations. This book is expected 
to be of value to commercial home builders. For copies 
of “Public Housing Design” at $1.25 each, write to 
the Superintendent of Documents, U. S. Government 
Printing Office, Washington 25, D. C. 


OVERFIRE AIR JETS—An 8-page paper bound folder 
entitled “Have You Considered Overfire Jets for Smoke 
Abatement?” by William S. Major of Bituminous Coal 
Research, Inc., and giving a complete outline of 
methods, equipment requirements and data for deter- 
mining sizes of overfire air jets for increasing sec- 
ondary air with the objective of reducing smoke— 
Available without cost from Bituminous Coal Research, 
Inc., 912 Oliver Building, Pittsburgh 22, Pa. 
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NEWS OF THE MONTH 





GAS AND WARM AIR 


lead in fuel and type of heating system planned 
for houses built under Veterans Emergency 
Housing Program. 


A study of the heating and fuel planned for 629,000 
dwelling units authorized between January 15 and July 
96 under the Veterans Emergency Housing Program 
shows that gas leads in the choice of builders for fuel 
for heating, 52% of the applications calling for this 
fuel. Coal (27%) and oil (21%) follow in that 
order, according to the National Housing Agency. 
About 983% of the applications were for conventional 
single-family units; the remaining 7% were for multi- 
family units. 

e HEATING TYPES.—In types of heating systems 
selected by applications, warm air led with 50% of all 
applications, 51% of single family applications. Table 1 





Table 1 — Distribution of Type of Heating 
for VEHP Houses 











% of all % of single-family 

Heating System Applications house applications 
Radiator heating 17 15 
Forced warm air 25 26 
Gravity warm air 25 25 
Overflow heaters 33 34 








Table 2 — Type of Heating Used with Various 
Fuels in VEHP Houses 











. | Forced Gravity 
Fuel = | Warm Warm aoe ¥ 
sinaed | Air, % Air, % _ 
Coal 33 20 46 17 
Oil ' 37 28 8 15 
Gas 30 52 46 68 








Table 3 — Type of Radiator Heat in VEHP 
Single- and Multi-Family Units 

















Heating Multi- Single- Total, 

Medium Family, % Family, % % 
Steam 35 45 44 
Hot water 65 55 56 


a 





_ Summarizes data on the type of system (overflow heat- 
ers include floor furnaces, wall furnaces and space 
heaters) . 

The proportions in which the various fuels will be 
used by each type of heating system are shown in 
Table 2. Division of steam and hot water radiator 
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systems between single and multi-family units is 
shown in Table 3. 

e DISTRIBUTION.—Distribution of fuel preference by 
geographical regions is shown on the accompanying 
map. Total heating equipment requirements of the 



































Distribution of fuel preference. 
Legend: G= gas; O = oils C= coal.° 


program for the last six months of 1946 and all of 
1947 are shown in Table 4. In addition to single and 
multi-family conventional units, the requirements chart 
reflects the needs of the entire program including con- 
versions of existing structures into additional living 





Table 4— Estimated Heating Equipment Require- 
ments for VEHP Houses to End of 1947 





| Last 6 Mo., Total Year, 


1946 1947 
Type of Equipment 





Number of Units Required 





Coal boilers 25,000 52,000 
Oil boilers 28,000 57,000 
Gas boilers 22,000 46,000 
Coal furnaces 84,000 209,000 
Oil furnaces 46,000 115,000 
Gas furnaces 125,000 311,000 
Coal overflow heaters 32,000 80,000 
Oil overflow heaters 147,000 174,000 
Gas overflow heaters 316,000 716,000 


Radiators and convectors 

(1000 sq ft) 19,365 35,765 
Oil storage tanks 170,000 280,000 
Controls (separate items) 1,550,000 3,500,000 





accommodations; the program to reuse surplus war 
housing in temporary units; factory-made houses, and 
trailers. It is assumed the type of equipment used in 
the last six months of 1946 and 1947 will follow the 
pattern set in the first six months of this year. 
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News of the Month 





MOTOR STANDARDS 


adopted by NEMA for single-phase fractional 
horsepower motors to reduce costs and improve 
application efficiency. 


Application engineers concerned with fractional 
horsepower motors for oil burners, stokers, condensing 
units, pumps, fans, and blowers are affected by a broad 
new program of standardization for fractional horse- 
power motors, designed to reduce production costs, 
insure efficiency and proper application in use, and 
result in long term savings to customers, announced 
September 10 by members of the motor and generator 
section of the National Electrical Manufacturers As- 
sociation. The new NEMA standards are of importance 
to engineers, contractors, and others in appraising 
motor performance in terms of nameplate rating and 
motor application. 

e DEFINITIONS.—The new standards provide specific 
definitions of motor rating and performance in co- 
ordinated terms of horsepower rating, speed, break- 
down torque, and service factor. In formulating the 
standards, the motor manufacturers felt that a clearly 
defined ahd generally accepted method of evaluating 
motor performance was essential to assure intelligent 
design, manufacture and use of small power motors. 
The fundamental points covered in the standards in- 
clude not only this new basis of rating, but also pre- 
viously standardized locked rotor or starting currents 
of motors. It was emphasized that this was but the 
first phase in the new program of standardization, and 
would be followed later this year by other items of 
standardization such as dimensions, and application 
standards for hermetically-sealed motors, belt-drive 
refrigeration compressor motors, machine, stoker, oil 


burner, belted-far-and-blower motors, shaft-mounted 
fans and blowers, and cellar drainer motors. 

e IMPROVEMENT. — In the past the horsepower 
stamped on a fractional horsepower motor plate has 
not always been a true indication of the motor’s load 
carrying ability since no adequate standard had pre- 
viously been established to define horsepower rating 
in terms of speed and torque. Because of this lack of 
uniformity in rating, the motor of one manufacturer 
might drive a machine while a motor of the same type 
and horsepower rating of another manufacturer might 
fail to operate it satisfactorily. The manufacturer who 
used small power motors as a component of his product 
was constantly required to test each manufacturer’s 
motors on his device in order to determine their suit- 
ability. These new standards should remedy this. 

A summary of the points covered in the new 

standards relating to rating, service factor and start- 
ing currents follows. Standards relating to motors for 
special uses, such as in the appliance field, will be re- 
leased in November and December. . 
e DATA.—In the application of fractional horsepower 
induction motors, the motor should be selected with a 
breakdown torque which is sufficient to take care of 
the maximum peak load requirements of the applica- 
tion. Breakdown torque is the maximum torque which 
the motor will develop without an abrupt change in 
speed. In order that the new standards would be in- 
clusive and serve to provide a definition of rating of 
any particular motor design, the complete range of 
breakdown torque was divided into bands for the 
various standard horsepower ratings. Such a series 
of torque values associated with corresponding horse- 
power rating provides a definite classification of any 
motor in terms of horsepower ratings. 








Table 1— NEMA Standards for Breakdown Torque, Single-Phase Fractional Horsepower Motors 





Synchronous R.P.M. 








3600 3000 1800 


1500 | 














1200 ¢ | 900 | 
a - aa A GAS pel - te ee ee Brake 
Approx, Full Load R.P.M. | Hp. 
inant _— cocememacnd = , Rating 
3450 2850 | 1725 1425 | 1140 | 850 
Breakdown Torque, Ounce-Feet+ 
2.0- 3.7 2.4- 4.4 4.0- 7.1 4.8- 8.5 6.0-10.4 8.0-13.5 1/20 
3.7- 6.0 4.4- 7.2 7.1-11.5 8.5-13.8 10.4-16.5 13.5-21.5 1/12 
6.0- 8.7 7.2-10.5 11.5-16.5 13.8-19.8 16.5-24.1 21.5-31.5 1/8 
8.7-11.5 10.5-13.8 16.5-21.5 19.8-25.8 24.1-31.5 31.5-40.5 1/6 
11.5-16.5 13.8-19.8 21.5-31.5 25.8-37.8 31.5-44.0 40.5-58.0 1/4 
16.5-21.5 19.8-25.8 31.5-40.5 37.8-48.5 44.0-58.0 58.0-77.0 1/3 
21.5-31.5 25.8-37.8 40.5-58.0 48.5-69.5 58.0-82.5 — 1/2 
31.5-44.0 37.8-53.0 58.0-82.5 69.5-99.0 — —- 3/4 
44.0-58.0 53.0-69.5 — — — 1 





{Breakdown torque range includes the higher figure, down to, but not including the lower figure. 
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UBE-TURN quality-controlled Welding Fittings’and 

Flanges are available in a wide range of metals and 
sizes to meet virtually every piping need. Practical pro- 
duction and application experience has dictated the engi- 
neered development of every fitting design. The selection 
of each alloy was made only after careful research and 
close cooperation with alert piping engineers all over the 
country whose daily problem is to cope with specific con- 
ditions of heat, pressure, flow and corrosive attack. 


Not just another fitting . . . but one which meets, in 
every way, the rigid requirements of planned, long-lived 


TUBE-TURN 


TRADE MARK 





’ 





PETROLEUM CHEMICAL GENERAL PIPING 
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Which Alloy? 









systems . . . systems in which every component part 
plays an important role. 


Tube-Turn engineers are ready to work with you and 
give you the benefit of their wide background of experi- 
ence in the use and production of welding fittings in all 
these alloys. For piping permanence in alloy systems, be 
sure the Welding Fittings and Flanges are trade-marked 
Tube-Turn. 


TUBE TURNS (inc.) Louisville 1, Kentucky. District Offices: New York, Wash- 
ington, D. C., Philadelphia, Pittsburgh, Cleveland, Detroit, Chicago, Houston 
San Francisco, Los Angeles. 


Welding Fittings and Flanges 


PIPING PERMANENCE SINCE 1927 


el - bo FE 
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News of the Month 








The values shown in Table 1 are the newly adopted 
NEMA standards for breakdown torque of single 
phase fractional horsepower motors. 

Fractional horsepower motors of the open 40C rise 
continuous rating, referred to as general purpose 
motors, have a lower temperature rise rating than 
certain motors designed for specific duty and load con- 
ditions which are rated 50C rise (open) or 55C rise 
(totally enclosed). These temperature rises are recog- 
nized by industry as the maximum compatible with 
long insulation life. 

The users of fractional horsepower motors, when 
applying open 40C rise motors on specific applications 
and known load conditions have recognized that these 
motors may be safely operated continuously at loads 
greater than the horsepower rating on the nameplate. 
It became apparent that motor users desire recommen- 
dations from the motor manufacturers regarding the 
sufe continuous overloads which would give the max- 
imum safe operating temperatures of the open 40C 
rise motors, considering the inherent 10C margin of 
safety of these motors. This inherent overload ability 
is referred to as service factor. 

Fracticnal horsepower motors, due to their physical 
size and value of breakdown torque related to full load 
torque, as compared with motors of lurger rating, have 
a higher overload ability than indicated by 1.15 service 
factor of the larger ratings. 

The service factors, recently adopted as standards 
by NEMA, and given in Table 2, have been determined 
to define the loading that will give a total temperature 
rise of 50C on a general purpose fractional horsepower 
motor having 40C rise at the nameplate rating. 

It will be noted that these service factors go up as 
far as 1.4 which means a 40C motor having a 1.4 serv- 
ice factor may be operated at 140% load continuously. 





Table 2 — Service Factors for General Purpose 
40C Induction Motors 








Rated Horsepower Service Factor 





1/20 1.4 
1/12 1.4 
1/8 1.4 
1/6 1.35 
1/4 1.35 
1/3 1.35 
1/2 1.25 
3/4 1.25 
1 (at 3600 rpm only) 1.25 





The temperature rise on which the nameplate rating 
is based shall be no more than 40C for all coil wind- 
ings. This low limiting temperature rise is provided 
to allow a greater factor of safety where the service 
conditions are unknown. 

When authorized by the manufacturer such a motor 
may be operated (at rated voltage and frequency and 
in an ambient temperature not exceeding 40C) at a 
continuous load greater than rated load determined by 
the above service factors. 
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Table 3 — Starting Currents for Single-Phase 
Fractional Horsepower Motors 





Voltage 





——. 


Rated Horsepower , 115 230 





—$_—<_. 


Starting Current, Amperes 








——— 


1/6 (and smaller) 20 10 

1/4 23 11.5 
1/3 ; 31 15.5 
1/2 45 22.5 
3/4 61 30.5 





The maximum locked rotor current standard is nob 
new, having been adopted by NEMA several years ago. 
The standard provides that the locked-rotor current 
(starting current) of 60 cycle, single phase motors, 
(900-3600 rpm range) of any type (except those split- 
phase motors at present us2d on washing machines and 
ironing machines) shall not exceed the values given 
in Table 3. 





FAIR TRADE PRACTICE 


Procedure sharply changed by Federal Trade 
Commission; industry to set up its own rules, 
FTC prosecute violators. 


Hearings, complaints, “cease and desist” orders, and 

other activities of the Federal Trade Commission have 
been news in few industries for years, one reason 
being that FTC action against industry has been 
sporadic and hit-or-miss. An FTC case, however, was 
bad news to the defendant, for even if handled infor- 
mally it took about 14 months to settle, while a formal 
hearing case took 26 months, and cost the defendant 
several thousand dollars as well as worry and trouble. 
e NEW PLAN. — Beginning in August, a complete 
change in 30-year-old FTC policy was inaugurated. 
Sources close to the White House say the’ President 
is responsible for the new Federal Trade Commission 
program, and that at his insistence the Commission 
is being transformed from an antagonist to a friend 
of business. Under the new plan, FTC will not take 
action against individual firms on receipt of a com- 
plaint; instead it will call for a trade practice con- 
ference in that industry, allow that industry to estab- 
lish its own rules in language which it understands. 
After approval of such rules by a majority of the in- 
dustry, FTC will proceed against violators as a group, 
the violators being those who refused to go along with 
their own industry’s rules. 
e ADVOCATE.—Principal advocate for the new plan of 
operation is Commissioner Lowell B. Mason, appointed 
by President Truman. He bases his arguments for the 
new plan on the following premises: 

(1) Most people are honest; (2) most business firms 
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Where working space is cramped 
copper tube has double value 


Wr Revere Copper Water Tube you can get heat- 
ing and water lines into places that look almost 
impossible. Not only can it be bent around obstructions, 
but the use of soldered fittings saves space. 


When the job is complete you have lines that will never 
tust, that offer utmost protection against leaks and against 
accumulations that might restrict the flow. You will find 
the smooth, gun-barrel interior finish of this tube espe- 
cially valuable in high velocity forced circulation hot 
water systems. And occupants of any building will appre- 
ciate the clear, clean water that comes from the taps. 

Made for heating, water supply, air conditioning and 
other services in all types of buildings, this tube is stamped 
with the Revere name and the type at regular intervals. 
Look for these identification marks—they insure full wall 
thickness and the close gauge tolerances essential for 
tight sweated joints. Joints can be made with either 
soldered or compression fittings. 

You can specify or install such long-lived Revere mate- 
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rials as Copper Water Tube and Red-Brass Pipe; Sheet 
Copper for tanks, ducts, pans and trays; Dryseal Copper 
Refrigeration Tube (dehydrated and sealed) ; Copper oil 
burner, heat control and capillary tubes. 

Revere materials are handled by Revere Distributors in 
all parts of the country. The Revere Technical Advisory 
Service, Architectural, is always ready to serve you. Call 
your Revere Distributor. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago, Ill.; Detroit, Mich.; 
New Bedford, Mass.; Rome, N. Y. 


Sales Offices in Principal Cities, Distributors Everywhere. 


Listen to Exploring the Unknown on the Mutual Net- 
work every Sunday evening, 9 to 9:30 p. m., EST. 














News of the Month 





are honest, too, and mest violators of fair trade prac- 
tices do so because a minority force them into such 
practices to defend themselves; industry itself is the 
best judge of fair practice in its own field; (3) fair 
trade practices vary sharply from industry to industry ; 
(4) government can’t possibly police all industry 
effectively but it can (5) proceed against violators of 
industry’s own rules if industry cooperates and (6) 
industry will cooperate in enforcing rules it made 
itself. 

Some Washington observers believe that this real- 
istic but not-too-well publicized change in policy is a 
hopeful sign, anticipate that industry will cooperate 


fully with FTC so as to pave the way for similar trends 
among certain other agencies. 





SPLIT HEATING SYSTEM 


featured in new electrical laboratory employs 
both radiant and warm air types of heating. 


For the $100,000 Benjamin Electric Mfg. Co. labora- 
tory, designed by Perkins & Will, Chicago architects 
and engineers, E. R. Gritschke, Chicago mechanical 
engineer, designed the full heating and air condition- 
ing system, which employs both radiant floor coils and 
hot air from the air conditioning system during the 
heating cycle. 

e CONTROLS.—The radiant system is governed by an 
outdoor thermostat which shuts off the water-circulat- 
ing pump whenever the outdoor temperature reaches 
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directors of the association at their fall meeting in 
Hot Springs, Virginia. 
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air heating to supplement the radiant system during 
the heating cycle. Its instantaneous response helps 
overcome any possible lag in response to rapid tem- 
perature changes. The split system, according to Mr. 
Gritschke, combines the best features of both types of 
heating, while keeping the cost of the radiant portion 
at a minimum. 

All air supplied to the photometric laboratory and 
the general working areas of the building is completely 
controlled in temperature and in humidity. The con- 
trols go to work automatically whenever one of the 
three supply fans is started. The thermostat for each 
fan system, set at 50F in the outdoor and return air 
mixing chamber, determines the relative amount of 
outdoor and return air which is used by operating a 
suitably arranged set of dampers. 
e HUMIDITY. — A humidostat automatically controls 
the amount of relative humidity in each of the areas 
served by a supply fan, with safety control so that 
there is no humidifying effect when the supply fan is 
not running. In addition to the humidity control, the 
air for each fan is under complete temperature control, 
with the same equipment regulating both cooling and 
heating cycles. Disposable Fiberglas filters are used. 





DEVELOPMENT OF SOUTH 


seen by ACRMA executive as southern industry 
responds to extended use of air conditioning. 


An outstanding industrial development is in prospect 
for the South due to the technological advances in the 
increasing use of air conditioning, which place that 
section on a basis of full climatic equality with north- 
ern industry, according to a report by William B. 
Henderson, executive vice-president of the Air Con- 
ditioning and Refrigerating Machinery Association. 
Mr. Henderson’s report was presented to the board of 


Note overhang designed to shield large glass area 
in summer and admit sun in winter. 


a point where heating is no longer required. The same 
instrument readjusts a thermostat which controls the 
temperature of the water for the radiant heating sys- 
tem. Thus the temperature of the hot water rises auto- 
matically as the weather becomes colder, and falls as 
the outdoor temperature modulates. 


© HOT AIR.—The ventilating system is used for hot- 
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e SURVEY.—The report contained a survey of south- 
ern industry’s present situation and prospects and 
pointed to the industrialization of the South as one 
of the probable outcomes of various influences, chief 
among which is air conditioning. 

The growth of air transport, development of natural 
resources, availability of new power sources, and ad- 
vancement of education standards all contribute toward 
making industrialization feasible while air condi- 
tioning of working atmospheres is the final and key 
development opening what Mr. Henderson terms the 
“remaining frontier of this country.” 

e AGRICULTURAL.—Due to climatic conditions, says 
Mr. Henderson, the South has remained principally an 
agricultural economy. This situation has been similar 
around the globe with industry concentrated in the 





more temperate zones. Tropical goods have been 
taken north for processing and even cotton for a long 
period was made into finished articles largely in the 
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DUST-STOP air Fitters 


used in Dual heating system 


Inthe new Benjamin Electric Manufacturing Company 
Laboratory at Des Plaines, Illinois, the heating system 
employs both radiant floor coils and warm air from the 
air-conditioning system during the heating cycle. The 
dual system, according to its designer, combines the 
best features of both types of heating, while keeping 
the cost of the radiant portion to a minimum. 


Dust-Stop Air Filters are used in this modern 
commercial heating and ventilating system. The 
DusT-STOP is a replaceable type air filter. Packs of 
adhesive-coated Fiberglas fibers provide an efficient 
medium for catching and holding most atmospheric and 
manufactured dusts. 


Be sure to have complete information on DusT-STop 
Air Filters for new or existing systems. Write for book- 
let “Air Filtration in Central Systems” (A5.2.1) Owens- 
Corning Fiberglas Corporation, Dept. 912, Toledo 1, O. 


In Canada: Fiberglas Canada Ltd., Toronto, Ontario 


Triple-utility conference room. 


Benjamin Electric Company's new 
photometric testing laboratory. 


As demonstrated by their use in Benjamin Electric’s new laboratory, 
Dust-Stop Air Filters are adaptable to the smallest and largest com- 
mercial and industrial heating and ventilating systems. 
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Southern elevation of product de- 
velopment and testing laboratory. 


Dust-Stop Air Filters may be installed in custom-built or the 
complete, ready-to-assemble Dust-Stop steel frame cells. The 


cells can be built up into filter banks to handle any cfm of 
air required 


Maintenance of the air filtration system is easy and economical. Re- 
placement Dust-Srops are readily available from authorized suppliers 
in nearly every community. 
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77. M. REG. U.S. PAT. OFF. 
More and more engineers are specifying Dust-Stops because of the 


Ala Filia 
efficiencies obtained both at low initial and low maintenance costs. 


Be sure to write for booklet A5.2.1 today. A F I BER G LA s* PR Oo D U Cc T 
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North. Heating, or the ability to control cold, has 
accounted for the greater industrial development of 
the cooler areas. With the introduction of industrial 
air conditioning, heat can now be controlled as readily 
as cold. 

e ADVANTAGE.—Mr. Henderson pointed out that the 
South actually will have an economic advantage as 
an industrial area because while inside temperatures 
will need control during the hot summer months, for 
the balance of the year the South possesses an ideal 
climate. Heating is not so much of a problem or ex- 
pense during the winter season. It was demonstrated 
during wartime manufacture, says Mr. Henderson, that 
under controlled conditions of temperature and humid- 
ity, Southern industry could compete in output and 
quality of goods with the industry in the North. From 
the viewpoint of distribution also, Mr. Henderson 
believes the South has an advantageous position 
geographically. 

@ EDUCATION.-In the midst of its economic and 
industrial conversion the South also is giving serious 
consideration to its educational facilities. All are 
familiar with the fact that illiteracy is more common 
in some of the Southern than in the Northern states. 
Mr. Henderson points to two changing factors bearing 
on this situation. First is the changing agricultural 
economy of the South in which the economic value of 
children, especially boys, is high, where they can be 
of definite help to the family in its work. The second 
factor, influencing educational levels in the South is 
the length of the school year. Mr. Henderson points 
out that the number of days in the school term varies 
as much as 50% between state averages. One report 
made before the war showed that Mississippi schools 
were open an average of 1382 days a year, while New 
Jersey schools operated 186 active days. This differ- 
ence is magnified when the attendance record is shown. 
The Mississippi students average 98 days of the school 
years against 166 for the average of Ohio pupils. 

At this rate in Ohio a student who had completed the 

fifth year actually had spent more time in school than 
a Mississippi pupil who had graduated from the eighth 
grade. Mr. Henderson points to hot weather as the 
major cause of the short school year in the South and 
says that the heat of late spring and early fall in all 
probability reduces not only the school attendance but 
also the actual learning value of time spent in the 
school. Lengthening the school year in the South can 
do little to reach the pupil unless indoor air conditions 
promote attendance and attention. 
e LINES.—Mr. Henderson pointed out that in phar- 
- maceuticals, synthetic textile, precision instruments, 
printing and paper work, metal working and assembly, 
high speed industry, and numerous other lines, air 
conditioning has put the South on a climatic equality 
with the North. More extensive use of refrigeration, 
which has already built up the food industries in the 
South, together with the longer pasturage and growing 
seasons, may make the South a supplier of dairy prod- 
ucts to other sections, whereas it now requires dairy 
products from the Northern states. 
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UNDERGROUND GARAGE 


planned for business section of Detroit to house 
756 cars. Cost set at $3,000,000. 


Contracts have been let by the city of Detroit, Mich., 
for the engineering work incidental to the construction 
of an underground garage in the business section, 
Plans are being made by Derrick & Gamber, Detroit. 

The underground garage, two city blocks in length, 





Proposed park in Detroit to be roof over 
underground garage. 


will have two parking floors, each 155 x 740 ft with 
space for 370 automobiles on the first floor and 386 - 
cars on the second level. 
e FAN ROOMS.—Present plans cali for a ventilating 
fan room in the central area of each ramp. Ventilating 
equipment will provide 6 air changes per hour. 
Steam will be purchased from a city utility for heat- 
ing. The construction of this garage will require the 
relocation of a number of public utilities lines and 
mains now located in the areas to be excavated. After 
all the work has been completed, landscaping will be 
carried on to maintain the park design of the district. 
While considerable work remains to be done in the 
way of design details, the underground garage is esti- 
mated to cost $3,000,000. 





TWO CRUISERS 


to have full air conditioning; two types of 
system to be tested by bureau of ships. 


The 17,000-ton heavy cruiser, Salem, now under con- 
struction at the Bethlehem Steel shipyard at Quincy, 
will be one of the U. S. Navy’s first fully air con- 
ditioned combat ships. 

e TWO TYPES.—The bureau of ships is testing two 
types of air conditioning and plans to utilize steam 
jet equipment on the Salem. High-speed Freon com- 
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Your Heater Costs Through Proper Heat 


with AIRTHERM UNIT HEATERS © 


(Blower Fan Type) 














Built to give continuous service in factories, 
garages, warehouses and other types of large 
area construction, the Airtherm Blower Fan 
Type Unit Heater will deliver heat to 
every corner. 





Install Airtherm high velocity Unit Heaters 
in your plant and cut heating costs through 
proper heat distribution throughout your 
plant. Floor-mounted or suspended models. 


Write for Bulletin 401 


AIRTHERM 


MANUFACTURING COMPANY 
722 So. Spring Ave. ° St. Louis 10, Mo. 








_ 
Liquid Feed 


without Moving Parts 





Injector with THE PHILLIPS INJECTOR provides com- 
Distributor pletely automatic evaporator feed with no 
Head 


moving parts. By supplying recirculated liquid 
steadily to the evaporator it increases heat 
transfer and increases the evaporator capacity. 

Many existing dry-expansion evaporators can 
be easily changed to Injector operation, with 
improved performance assured. 

Adaptable to “Freon” applications, from air 
conditioning and water chilling to cold storage 
installations with plate coils. fin coils, and unit 
coolers. Injector capacities from fractional to 
200 tons with “Freon.” Furnished with either 
single outlet or distributor head. 

Write for sketches showing typical Injector 


instol ations 



















the direct reading 
air velocity meter 





FLOOR TYPE ROOM 
fefoto] i Ge tele) Gall 


A—MAGNETIC SOLENOID 
B— BULLS-EYE 
C—HAND VALVE 
D—SURGE DRUM 
E— SIGHT GLASSES 
F— LIQUID LEG 
H—HEAT EXCHANGER 
J—INJECTOR 

5 K—CHARGING CONNECTION 
Assembly A722 ? L— LIQUID LINE 
S 


8 R—GAS RETURN 
S— SUCTION LINE 


H. A. PHILLIPS & CO. 


3255 WEST CARROLL AVENUE « CHICAGO 24, ILLINOIS 


Air speed in feet per minute is read directly and instantly 
on the scale of the Alnor Velometer. Anyone can use this 
simple instrument—there are no calculations, no leveling, 
no timing, and no conversion tables. This convenient 
instrument allows quick checking of draft, leaks, velocities 
at air conditioning outlets, and any other air movement. 
Quick, accurate air velocity measurements give a valuable 
check on efficiency of equipment. 


The Velometer is made in several standard ranges from 
20 fpm to 6000 fpm, and up to 3 inches total pressure. 
Special ranges available as low as 10 fpm and up to 25000 
fpm velocity and 20 inches pressure. Write for bulletin 
with complete data. 





ILLINOIS TESTING LABORATORIES, INC. 


420 NORTH LA SALLE STREET 
CHICAGO 10. ILLINOIS 
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North. Heating, or the ability to control cold, has 
accounted for the greater industrial development of 
the cooler areas. With the introduction of industrial 
air conditioning, heat can now be controlled as readily 
as cold. 

e ADVANTAGE.—-Mr. Henderson pointed out that the 
South actually will have an economic advantage as 
an industrial area because while inside temperatures 
will need control during the hot summer months, for 
the balance of the year the South possesses an ideal 


climate. Heating is not so much of a problem or ex- 


pense during the winter season. It was demonstrated 
during wartime manufacture, says Mr. Henderson, that 
under controlled conditions of temperature and humid- 
ity, Southern industry could compete in output and 
quality of goods with the industry in the North. From 
the viewpoint of distribution also, Mr. Henderson 
believes the South has an advantageous position 
geographically. 

@ EDUCATION._In the midst of its economic and 
industrial conversion the South also is giving serious 
consideration to its educational facilities. All are 
familiar with the fact that illiteracy is more common 
in some of the Southern than in the Northern states. 
Mr. Henderson points to two changing factors bearing 
on this situation. First is the changing agricultural 
economy of the South in which the economic value of 
children, especially boys, is high, where they can be 
of definite help to the family in its work. The second 
factor, influencing educational levels in the South is 
the length of the school year. Mr. Henderson points 
out that the number of days in the school term varies 
as much as 50% between state averages. One report 
made before the war showed that Mississippi schools 
were open an average of 132 days a year, while New 
Jersey schools operated 186 active days. This differ- 
ence is magnified when the attendance record is shown. 
The Mississippi students average 98 days of the school 
years against 166 for the average of Ohio pupils. 

At this rate in Ohio a student who had completed the 

fifth year actually had spent more time in school than 
a Mississippi pupil who had graduated from the eighth 
grade. Mr. Henderson points to hot weather as the 
major cause of the short school year in the South and 
says that the heat of late spring and early fall in all 
probability reduces not only the school attendance but 
also the actual learning value of time spent in the 
school. Lengthening the school year in the South can 
do little to reach the pupil unless indoor air conditions 
promote attendance and attention. 
e LINES.—Mr. Henderson pointed out that in phar- 
- maceuticals, synthetic textile, precision instruments, 
printing and paper work, metal working and assembly, 
high speed industry, and numerous other lines, air 
conditioning has put the South on a climatic equality 
with the North. More extensive use of refrigeration, 
which has already built up the food industries in the 
South, together with the longer pasturage and growing 
seasons, may make the South a supplier of dairy prod- 
ucts to other sections, whereas it now requires dairy 
products from the Northern states. 
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UNDERGROUND GARAGE 


planned for business section of Detroit to house 
756 cars. Cost set at $3,000,000. 


Contracts have been let by the city of Detroit, Mich,, 
for the engineering work incidental to the construction 
of an underground garage in the business section. 
Plans are being made by Derrick & Gamber, Detroit. 

The underground garage, two city blocks in length, 





Proposed park in Detroit to be roof over 
underground garage. 


will have two parking floors, each 155 x 740 ft with 
space for 370 automobiles on the first floor and 386 - 
cars on the second level. 
e FAN ROOMS.—Present plans call for a ventilating 
fan room in the central area of each ramp. Ventilating 
equipment will provide 6 air changes per hour. 
Steam will be purchased from a city utility for heat- 
ing. The construction of this garage will require the 
relocation of a number of public utilities lines and 
mains now located in the areas to be excavated. After 
all the work has been completed, landscaping will be 
carried on to maintain the park design of the district. 
While considerable work remains to be done in the 
way of design details, the underground garage is esti- 
mated to cost $3,000,000. 





TWO CRUISERS 


to have full air conditioning; two types of 
system to be tested by bureau of ships. 


The 17,000-ton heavy cruiser, Salem, now under con- 
struction at the Bethlehem Steel shipyard at Quincy, 
will be one of the U. S. Navy’s first fully air con- 
ditioned combat ships. 

e TWO TYPES.—The bureau of ships is testing two 
types of air conditioning and plans to utilize steam 
jet equipment on the Salem. High-speed Freon com- 
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with AIRTHERM UNIT HEATERS | 


(Blower Fan Type) 


Built to give continuous service in factories, 
garages, warehouses and other types of large 
area construction, the Airtherm Blower Fan 
Type Unit Heater will deliver heat to 
every corner. 


Install Airtherm high velocity Unit Heaters 
in your plant and cut heating costs through 
proper heat distribution throughout your 
plant. Floor-mounted or suspended models. 





Write for Bulletin 401 


AIRTHERM 


MANUFACTURING COMPANY 
722 So. Spring Ave. + St. Lovis 10, Mo. 


Automatic Ki 
Liquid Feed 


without Moving Parts 


Now Available 








Injector with THE PHILLIPS INJECTOR provides com- 
Distributor pletely automatic evaporator feed with no 
Head moving parts. By supplying recirculated liquid 


steadily to the evaporator it increases heat 
transfer and increases the evaporator capacity. 

Many existing dry-expansion evaporators can 
be easily changed to Injector operation, with 
improved performance assured 

Adaptable to “Freon” applications, from air 
conditioning and water chilling to cold storage 
installations with plate coils. fin coils, and unit 
coolers. Injector capacities from fractional to 
200 tons with “Freon.” Furnished with either 
single outlet or distributor head. 

Write for sketches showing typical Injector 


installations 
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FLOOR TYPE ROOM 
(ooto} i Ge feole) Gall. 


A—MAGNETIC SOLENOID 

B— BULLS-EYE 

C—HAND VALVE 
D—SURGE DRUM 
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F— LIQUID LEG 

H—HEAT EXCHANGER 

J— INJECTOR 

K—CHARGING CONNECTION 

L— LIQUID LINE 

R—GAS RETURN 

S— SUCTION LINE 


H. A. PHILLIPS & CO. 


3255 WEST CARROLL AVENUE ¢ CHICAGO 24, ILLINOIS 


Air speed in feet per minute is read directly and instantly 
on the scale of the Alnor Velometer. Anyone can use this 
simple instrument—there are no calculations, no leveling, 
no timing, and no conversion tables. This convenient 
instrument allows quick checking of draft, leaks, velocities 
at air conditioning outlets, and any other air movement. 
Quick, accurate air velocity measurements give a valuable 
check on efficiency of equipment. 


The Velometer is made in several standard ranges from 
20 fpm to 6000 fpm, and up to 3 inches total pressure. 
Special ranges available as low as 10 fpm and up to 25000 
fpm velocity and 20 inches pressure. Write for bulletin 
with complete data. 


ILLINOIS TESTING LABORATORIES, INC. 


420 NORTH LA SALLE STREET 
CHICAGO 10. ILLINOIS 
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pressors will be tried aboard the U. S. S. Newport 
News, now being built at Newport News, Va. 

Results of these first installations will be studied 

for future application of cooling equipment on com- 
batant ships. 
e COMPLETE.—Except for the machinery spaces, vir- 
tually all living and working compartments aboard the 
new cruisers will be air conditioned. The ships are 
scheduled for completion in late 1947. 

Vice-Admiral E. L. Cochrane, U. S. N., chief of the 
bureau of ships, emphasizes that the Navy is “not 
trying to mollycoddle its personnel.” The systems, he 
says, are designed to increase fighting efficiency and 
improve living conditions. 

Although the Salem and the Newport News will be 
the first completely air conditioned combat ships, the 
Navy points out that cooling systems aboard its ships 
date back more than 40 years. 





PASSENGER COACHES 


featuring new details in air conditioning are put 
in service by New York Central. 


New railway passenger coaches representing new 

developments in air conditioning techniques have been 
built by Pullman-Standard Car Manufacturing Co. 
and are rolling over the tracks of the New York Cen- 
tral System. 
@ FEATURES..__Many new features and appointments 
were incorporated into the car specifications. Of par- 
ticular interest are the air conditioning units produced 
by Frigidaire Division of General Motors, which pro- 
vide control of air temperature, humidity and circula- 
tion under variable conditions of weather and train 
mobility. Each car system is complete in itself, operated 
independently of outside power or control. Electricity 
for operating all units of the system is furnished by a 
direct current generator, which is driven by a power 
take-off on one side of the car axles. The generator 
produces 20 kw when the car is moving at normal 
speed. Only about 10 kw are consumed by the air con- 
ditioning system when it is operating at full capacity. 
Excess current is directed into the batteries where it 
is stored for use when the train is stopped or driven 
at reduced speed. 

The compressor unit consists of a four-cylinder, 
vertical reciprocating type compressor, driven with 
multiple V-belts by a special 12 hp d-c electric motor. 
The entire unit is suspended on rubber for shock 
reduction and is easily accessible for service and 
maintenance. ‘ 

e CONDENSER..—_Comprised of two copper fin-and-tube 
coils and cooled by two fans driven by a single elec- 
tric motor, the condenser unit is separated from the 
compressor to afford the maximum accessibility and 
efficiency. A liquid refrigerant receiver is mounted 
between the two condensers and serves as a support 
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for the motor. A sight glass provides a quick check on 
refrigerant charge. 

Generators, compressor and condenser units are sus- 
pended below the car on vibration-proof and shock- 
absorbing mountings. The air conditioner itself is 
installed above the ceiling at one end of the coach and 
includes two centrifugal type fans powered by a 1 hp 
motor, a cooling unit, a heating unit, and necessary 
controls. The fan assembly is completely insulated 
from the rest of the unit by means of rubber cushions 
and flexible ducts. Thus, an exceptionally quiet opera- 
tion is realized. 

The cooling unit is of the “multipath” type, equally 
distributing its refrigerant through a number of 
parallel passages and providing uniform cooling and 
dehumidifying throughout. Aluminum fins are closely 
spaced on large diameter copper tubes. The tubes, 
themselves, are staggered, creating a turbulence which 
assists the heat transfer. A steam coil located directly 
behind the cooling unit supplies heat when required. 
A drip pan and drain carry away the condensate. 

Outside air is inducted into the system through 

filters and enters the conditioning unit along with 
filtered recirculated air from the car. The air is blown 
across the cooling and heating surfaces and is dis- 
charged into the length of the car — above the ceiling. 
Directional outlet grilles distribute the conditioned air 
uniformly about the passenger compartment. 
e CONTROLS.—Automatic controls maintain desired 
temperatures with little, if any attention. A unique 
feature of the Frigidaire system is the modulation 
arrangement. When temperatures within the coach 
have been reduced to the proper level, the compressor 
and condensing unit continue to operate at reduced 
speed instead of cutting out completely. This modula- 
tion arrangement prevents condensed moisture in the 
cooling unit from being evaporated into the air stream 
during the period when no additional cooling is re- 
quired. The result is more uniform comfort for the 
passenger. 


oe 





PARTS DISTRIBUTION 


facilitated by held-over wartime system of re- 
frigeration wholesalers. 


A wartime system set up within the refrigeration 
industry to insure fast parts distribution is still in 
use and proving its value during peacetime shortages 
of refrigeration parts. 
¢ NETWORK.—The system consists of a nation-wide 
network of refrigeration wholesalers and parts depots. 
Organized to maintain proper refrigeration facilities 
and prolong the life of existing equipment, the system 
operated during the war through the cooperation of 
members of the Refrigeration Equipment Wholesalers 
Association and nearly 200 manufacturers. The mem- 
bers of the Association agreed to maintain evenly dis- 


OCTOBER, 1946, HEATING AND VENTILATING 














TO INCREASE YOUR PLANT OUTPUT 
OF PRODUCT, FIRST OPEN THE BOTTLE- 
NECK OF REFRIGERATION CAPACITY. 


Install the NIAGARA AERO-PASS CONDEN- 
SER and your refrigeration plant operates with 








a smaller differential between suction pressure 





— ie : and head pressure, gaining for you both an in- 
—— = ; crease in capacity from your compressors and 
important savings in expense for power. 
The New NIAGARA AERO-PASS CON- 
DENSER offers its advantages protected from 
the danger of loss through shut-downs and 
maintenance troubles. The 10-year record of 
Niagara Condensers for dependable full capac- 
° ity operation is unequalled. 
Write, today, for the details of construction, 
operation and power and water savings. Ask 
for Condenser Bulletin 101 -HV. 











NIAGARA BLOWER COMPANY 


Over 30 Years of Service in Industrial Air Engineering 


405 Lexington Ave. New York 17,N. Y. 
Field Engineering Offices in Principal Cities 


“AERO-PASS CONDENSER 
*“Trade-mark Registered for the Niagara Condenser with the patented 


Duo-Pass, Oilout and Balanced Wet Bulb Control. 































. '® Looking for New 
PROFITS? 
2 cel€ad has 2 most advanced 


| DOMESTIC WATER SYSTEMS 


that will help you capture your share 
of the Billion Dollar 


DOMESTIC WATER SYSTEMS MARKET! 


Supported by Effective, Active National Advertising | 
and Marketing Plans 


PIPE and TUBE BENDING 
WELDING FABRICATION 


Many foremost manufacturers, having discovered 
our specialized skill in our particular line, have 
entrusted us with a great variety of precision pipe 
and tube work, including bending, coiling, expand- 
ing, flattening, brazing and welding. 


Write 
PEERLESS 
now 
for complete 
information 








ce - Swan engineers and technicians, dealing contin- 
pcr oe bt a pee are en a | ually with piping, can advise on your bending 
or Veep or allow ells. or allow ells, Capacities: : ° 
Capacities: 400 to 5,000 gals. 275 to 840 gals. per hour. Uses requirements and offer valuable suggestions on 
per hour. Fully Automatic. an unique pumping principle. | design and economical methods of installation. 
We invite your inquiries. 


eee Sottero 6 L|] SWAN ENGINEERING CO., Inc. 


Canton 6, Ohio ¢ Quincy, Illinois e Los Angeles 31, California 20-58 NELSON ST., BLOOMFIELD, N. J. 
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tributed stocks of parts and ecuipment to serve users 
and refrigeration engineers with a minimum of delay. 
Frequently, parts were supplied by one wholesaler to 
another to meet emergency requirements. 

Continued in peacetime operation, a system of strate- 
gically located warehouses have supplied parts for 
emergency repairs in food preservation and air con- 
ditioning equipment, as well as the 200 other odd 
services now performed by mechanical refrigeration. 
e CHANNELS.—Industry authorities believe that the 
improved distribution methods will result in speedier 
and more efficient filling of the demand for air con- 
ditioning equipment and further believe that during 
the inevitable expansion of the air conditioning in- 
dustry in commercial and industrial fields, through 
ready-made distribution channels, much of the pioneer- 
ing usually encountered in a new industry will be 
eliminated. 





MILWAUKEE ENGINEERS 


move into new headquarters in remodeled 
Pabst Residence. 


The Engineers’ Society of Milwaukee celebrated the 
opening of their new headquarters with a week of 
activities climaxed by a banquet at the Municipal 
Auditorium with Dr. Charles F. Kettering, vice-presi- 
dent in charge of Research for General Motors Cor- 
poration, as highlight speaker. 

@e REMODELED.—In 1944 the ESM purchased the 
elegant old home at 3112 W. Highland Boulevard, built 
by Frederick Pabst of brewery fame. A campaign 





Officers of the Engineers’ Society of Milwaukee, left to 

right: Henry Oman, secretary; Ernest Szekely, vice- 

president; J. A. Potts, president; E. L. Knebes, past 
president; L. T. Rosenberg, treasurer. 


throughout industry of the area raised a fund of 
$100,000 for remodeling and equipping the building. 
Architectural style of the structure has been retained, 
while the interior has been remodeled to include in- 
direct lighting, acoustical ceilings, and the most 
modern and complete facilities available to engineers 
in the Middle West. Three small auditoriums, each with 
a seating capacity of about 100 people and so arranged 
that two of them may be opened to the same program 
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by means of a sliding wall, have been included with 
other features such as a library, reading and recrea- 
tion rooms, offices, kitchen, dining rooms, and other 
facilities. 

e SOCIETY.—Founded in 1904, the ESM has grown to 
a membership of 1366 engineers of the Milwaukee 
area, embracing all fields of engineering practice. Ex. 
change of ideas for member groups is facilitated by 
discussions and symposiums on civil or technical topics, 
Among affiliated groups are: AIEE, ASME, ASCE, 
ASRE, ASHVE, IRE, and IES. 





REFRIGERATION MANUFACTURERS 


are asked to combat CPA directive said to 
jeopardize continued production. 


H. F. Spoehrer, president of the Refrigeration Equip- 
ment Manufacturers Association, made the charge in 
Chicago last month that the Civilian Production Ad- 
ministration order diverting all pig iron and iron 
castings to specified housing components, may force a 
shutdown of the entire mechanical refrigeration in- 
dustry. 

e DIRECTIVE.—Production of some manufacturers has 
been stopped almost entirely and in other cases slowed 
as much as 50% by CPA Directive 13 as amended to 
Order M-21, which restricts the use of pig iron and 
iron castings to manufacturers of bath-tubs, soil pipe 
and other products for veterans’ homes, Mr. Spoehrer 
pointed out. This restriction has the effect of chan- 
neling essential materials away from refrigeration 
equipment’ manufacturers, and without these vital 
materials, “Our industry cannot produce even domestic 
refrigerators,” he continued. 

e ACTION.—In an effort to gain modification of the 
order, Mr. Spoehrer sent a wire to the 100 members 
of the Association and to other leading associations of 
the industry which read: “CPA Directive 18 to Order 
M-21 restricts the use of pig iron for soil pipe, bath- 
tubs, etc., for housing. This directive, if allowed to 
stand, will result in shutdowns in all industries using 
gray iron or malleable castings. Condensing unit manu- 
facturers, valve and fitting producers, motor manu- 
facturers and others will be compelled to shut down, 
thus affecting our entire industry. We urge you to 
contact by telegram or telephone your senators and 
congressmen requesting removal of this restrictive 
directive. Action must be immediate.” 

‘Coincident with this appeal, Mr. Spoehrer issued 4 
statement pointing out that, while his industry is in 
full accord with the Government’s aims to promote 
construction of housing for veterans, the refrigeration 
industry has always been deemed part of the building 
industry and during the war was placed high on the 
priority list of essential industries. 
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FUEL OIL 


The Whitlock Type V-1 Oil Heater shown above is 
of a simple standard design at moderate cost. 
These units in all-welded construction, adapted to 
high working pressures, are immediately available 
from stock. 

Whitlock Fuel Oil Heaters of more elaborate 
design are made to suit individual operating con- 
ditions and engineered for any combinations of 
temperature rise, operating pressure and capacity. 


NEW YORK BOSTON CHICAGO 


In Canada: 








The WHITLOCK MANUFACTURING COMPANY 


40 South Street, Elmwood, Hartford 1, Conn. 


Authorized representatives in other principal cities. 
Darling Brothers, Ltd., Montreal 


Established 1891—Ahead of the Times for Half a Century. 


PROPER HEAT 





Loc K | 
HEATERS 


Incorporating Whitlock’s experience of many years 
in the fabricating of such equipment, they guar- 
antee a unit to suit your requirements for economy 
and efficiency. 

Our engineers will gladly discuss your fuel oil 
heating problems and make specific recommenda- 
tions. Write for new Bulletin No. 35 describing 


and illustrating the complete line of Whitlock Fuel 
Oil Heaters. 


PHILADELPHIA DETROIT RICHMOND 











AIR VOLUME DAMPER 


AIR DIRECTION 
ADJUSTMENT 
SCREW 


, 


oo THROTTLED 


a Sf POSITION 


All the advantages of draftless air diffusion 
... plus FAST SYSTEM BALANCING 
AIR PATTERN CONTROL 
because Kno-Draft Air Diffusers are adjustable 


Volume Damper for fast system 





better mixing control of room 


balancing regulates the air out- 
let aperture uniformly without 
affecting the outlet velocity or 
diffusion pattern. 

Air Direction Adjustment affords 
any angle of air discharge from 
vertical to horizontal to accom- 
modate ceiling height, indi- 
vidual, seasonal, or air pattern 
requirements. 


Specify Kno-Draft Diffusers for 


and supply air, more uniform 
temperatures throughout the oc- 
cupied zone and noiseless, draft- 
less air distribution. 


Send for FREE handbook con- 
taining sketches, charts, dimen- 
sion prints and instructive text 
that simplify the selection and 
installation of air diffusers. For 
your copy, please write Dept. E3 
using your company letterhead. 


W. B. CONNOR ENGINEERING CORP. 


AIR DIFFUSION 


112 East 32nd Street 


IN CANADA: Douglas Engineering Co., Ltd., 1405 Bishop St., 


AIR PURIFICATION 





AIR RECOVERY 


New York 16, N. Y. 


Montreal 25, P. Q. 
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Conseco 15 ton freon heat ex- 
changer, Strand Theatre, N. Y. 


Conditioning 
HEAT 
EXCHANGERS 


We design and manufacture 
heat exchangers for Freon and 
other refrigerants for refrig- 
eration and air conditioning 
services. Quick deliveries. 
Materials available. We re- 
cently designed and built eight 
large Freon condensers in five 
days. Onan urgent West Coast 
order we designed and built a 
unit in three days. Two units 
were built over a weekend for 
an emergency. Standard units 
in stock. For quick, econom- 
ical service, write, wire or 
phone. 


CONDENSER 0 OME: 2 & ENGINEERING €O., INC; 


63 RIVER STREET, HOBOKEN, N. J. © Phone — Time 


Let our engineering department 
help you with your problem. 











mF gy 
FOR ALL LAGGING WOR 


Arabol Lagging Adhesive—designed specifically 
to hold non-conducting material around pipes, 
ducts, boilers—is now on the market. This adhe- 
sive is easy to apply; eliminates the time-consuming 
task of sewing. It dries in 4 to 6 hours, leaving a 
sized finish. Use it on canvas, asbestos, fiberglas 
or cork. Its finish need not be painted at all, unless 
you prefer one coat for appearance. Maintenance 
is simplified — grease, oil, soot and dirt wash off 
easily. In addition, this lagging adhesive is vermin- 
proof... fire-retardant, too. 

You can depend on Arabol for a thorough job of 
adhesion. Rigorous tests by independent labora- 
tories proved its adhesive strength despite expo- 
sure to extreme temperatures, immersion in water, 
and steam. 

Write us today for the facts and case records. 
For utility and appearance, don’t place open speci- 
fications on lagging work—ask for Arabol] Lagging 


Adhesive. 


THE ARABOL MANUFACTURING CO. 
Executive Offices: 110 East 42nd St., New York 17, N. Y. 


CHICAGO— 54th Ave. & 18th St. SAN FRANCISCO— 30 Sterling St. 





Branches in Principal Cities. Factories in Brooklyn, Cicero, San Francisco 


Adhesives ZA. ARABOL! 
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UTILITY UNIT 


displayed to public in 12 model houses in Kalamazoo 
unites functions in compact central core. 


The Ingersoll utility unit consolidating all essentia] 
home utilities in a single, portable, central core 
(H&V :2:46:p94) will be on display in 12 demonstra- 
tion houses designed and built by Ingersoll Steg 
Division, Borg-Warner Corp. of Kalamazoo, Mich. 

e MASS PRODUCTION.——With dies and jigs in a fac- 
tory, all the plumbing, pipe lines, electrical wiring, 
heating, hot water and lighting elements are shaped, 
fitted and put into a steel framework on an assembly 
line. This steel framework is the central core of the 
unit for which Ingersoll supplies appliances for kitchen, 
laundry, and bath. The central core forms a wall be- 
tween various parts of each of the 12 houses, especially 
designed to accommodate its dimensions. The unit is 
30 in. wide and can be rolled in through the front door 
of a house during any stage of construction. It is 77 
in. high and 90 in. long. 

e HOUSES.-The houses shown at Kalamazoo were 
designed by preeminent architects to demonstrate 
flexibility of the unit in a variety of designs. Houses 
used in the demonstration are furnished and in some 
cases occupied by tenants. 

Each house has the Ingersoll unit located on its 

ground floor where it rests upon a specially designed 
template through which the various utilities have been 
previously connected. Only one house in the group 
has a basement and in this house also the unit is 
located on the main living floor while heat is forced 
down to the basement through a duct. The other 
houses are on concrete slabs built to floor level. Floor- 
ing is in some cases laid directly on the slab, and in 
others raised above it by an air space. All the slabs 
are insulated from the foundation walls. 
e RESEARCH.—Two of the houses will be retained by 
Ingersoll for further experiments. One is a solar house 
designed by George Fred Keck, a single story with 
two bedrooms. This is designed to combine solar and 
radiant heating employing new controls for sudden 
overheating. ‘ 

The other house retained by Ingersoll is L. Morgan 
Yost’s prairie type modern. This is aa arrangement 
employing an axial hall which serves a dual function 
as hallway and living space throughout its length from 
front entrance to two bedrooms and bath at the rear. 
This is the only house that gives external evidence of 
the Ingersoll unit in the form of a flat deck directly 
over the core protecting its ventilation. 





Supply Note 


A new CPA order (PR33, Schedules A and B, Di- 
rections 1 and 1-A) states that 75% of convector and 
cast iron radiation, by square feet of heating surface 
or producer’s billing price for convectors without in- 
closures, and 75% of warm air furnaces, by producer’s 
billing price, must be physically set aside by dealers 
and reserved indefinitely to honor HH and other pri- 
ority ratings. Other materials covered by that order 
must be set aside in proportions up to 95%. 
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air conditioning efficiency 


Dorex Air Recovery Units increase plant capacity 
without increasing conditioning equipment, auto- 
matically control odors, and save power and fuel. 


great percentage of the heated, cooled, humidified and 
A cleaned air that is ordinarily exhausted because it is stuffy, 
odorous or stale can be economically restored to original 
freshness and recirculated. This reduces the load on heating, 
refrigerating and humidifying equipment, lowers operating 
cost and expands the capacity of the system. 


Nothing is added to the air. The specially 
processed activated carbon used in Dorex 
Air Recovery Equipment extracts all odor- 
ous impurities that originate from people 
and their habits, from tobacco smoke, food 
and liquor, oils and solvents. Obviously, 
when you remove these impurities from 
the indoor air, less outdoor ventilation air 
is needed, which materially reduces the 
conditioning load. 


PROOF: We will be glad to send the details of typical installations 
or estimate on planned or existing systems. Write Dept. E-5, or 
call our District Representative. 


W. B. CONNOR ENGINEERING CORP. 


AIR DIFFUSION AIR PURIFICATION AIR RECOVERY 


When you want accurate and depend- 
able automatic temperature or hu- 
midity control for Heating, Ventilat- 
ing and Air Conditioning Systems or 
Industrial Processes call in a Powers 
engineer. With a very complete line 
of self-operating and compressed 
air operated controls we are well 
equipped to fill your requirements. 


THE POWERS REGULATOR CO. 
2718 Greenview Avenue CHICAGO 


Offices in 47 Cities—See your phone 
directory 


*% Over 50 Years +* 


of Temperature and Humidity Control 
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PITCHES AND SIZES 


eee is an extremely versatile 
material. Not only is it tough and wear resisting, 
Johbh am ab KMRor-0 of-0 0) (-MEo) a oL=)b elo mb d-T-Le DUG aE} of-b ol-to MB bol CoME-bel 
infinite variety of sizes and pitches, tapered or con- 
stant diameter, right hand or left hand. That's why 
so many stoker manufacturers use the Crown 
wrought steel stoker feed screw. They know that 
(@s coy peMeor-belh ob cole ULel-M- Ml Conolo gs MMmorey obebonbKolot oan 7-3 (eK-Te! 
wrought steel screw to meet their most exacting 
specifications. 


PSY -Selo MN-¥ ol Tod BS lolol Lov elo Bako Moh doh’ At eket-e de} am od a Ter-) 


CROWN 


IRON WORKS COMPANY 


1229 Tyler Street N.E. Minneapolis 13, Minn. 
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Stilphen “Stil-Blade” Exhaust Fan— 
with duct work 


Proved by 
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Steel Blade Exhaust Fan— 
without duct work 
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Steel Blade Exhaust Fan— 


with duct work 


Results of Impartial Performance Tests 


Outstanding efficiency of Stilphen “Stil-Blade” 
Exhaust Fans is due to special design of fan 
wheel which has reverse curve at back edge 


of blade insuring quiet operation, minimizing . 


air friction and eddy currents. Wheel is cast of 
aluminum alloy in one piece, eliminating 
chance of blades working loose and throwing 


fan wheel out of balance. 


Write for information. Howry-Berg Steel & Iron 
Works, 2949 N. Speer Blvd., Denver 11, Colo. 














NEW CATALOGS - — 


Blowers, Compressors, Pumps 


The A-B-C of Allis-Chalmers turbo-blowers, rotary 
compressors and vacuum pumps is explained fully in 
a 16-page booklet designed for student training which 
tells what these units are, how they operate and how 
to figure them. The booklet shows the simple construc- 
tion of the Allis-Chalmers turbo-blower and tells why 
it is important that complete information be furnished 
to figure blowers correctly. Reproduced are curves de- 
picting pressure volume, influence of water vapor on 
volume and correction curves for volumes to maintain 
constant air weight with changes in temperature and 
barometric pressure.—Allis-Chalmers Mfg. Co., 677, 
BEB emMOe 1, W0. o....cccecesccssecccccscccssccsseccssesesceseceesescasens 106 





Precision Brakes 


Announcement of a redesigned Di-Acro brake for 
die-less duplicating of small metal parts is made in a 
new 4-page folder describing 10 new features of this 
universal metal forming machine.—O’Neil-Irwin Mfg. 
Co., Minneapolis 15, Minn....ccccccccccccccccccccccccccceceecceeeees 107 


Pipe Conduit 


A new bulletin entitled ‘“‘Therm-O-Tile, The Per- 
manent Conduit for Underground Pipe Lines,” 4 pages 
in two colors, describes Therm-O-Tile applications, 
construction and specifications —H. W. Porter & Co., 
825 Frelinghuysen Ave., Newark, N. J........0000000005 108 


Compressors 


Two new bulletins describe Worthington compres- 
sors. Bulletin L-680-B1A, 32 pages in two colors, 
describes and illustrates opposed steam driven com- 
pressors. A series of applications is illustrated and 
construction features are detailed including the 
Worthington Feather valve. Cutaway drawings illus- 
trate construction and operation features. Bulletin 
L-640-B1A, 24 pages in two colors, describes single 
horizontal compressors. — Worthington Pump and 
Machinery Corp., Harrison, New Jersey. ........0.000+ 109 


Liquid Filters 


Staynew liquid filters for oils, water, chemicals, etc., 
in a wide range of models and sizes are described in a 
new 8-page catalog.—Dollinger Corp., 11 Centre Park, 
TT 110 


Pipe Bender 

A new 8-page bulletin No. A-7, dealing with a port- 
able hydraulic pipe bender, describes and illustrates. 
details of construction, capacity, and operation tech- 
niques. A chart of radii of bends to center line pipes 
is included. This bender will bend all standard, heavy, 
and extra heavy double steel pipes in sizes % in. to 
2 in., inclusive-—Watson-Stillman Distributor Prod- 
ucts Div., Roselle, New Jersey. ....cccccccccccccssscccecesecceees 111 
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THE MARK OF SUPERIORITY 


. in design, construction 


Fale Mme) oX-1a-baQelal-] m=) Ceot-3 Teter: 


\ TOWERS 
THE MARLEY COMPANY, INC. * KANSAS CITY 15, KANSAS 














PRESSURE, TEMPERATURE, FLOW, ELECTRI- 
CAL AND LEVEL MEASURING INSTRUMENTS 


6 out of 10 


| UNITED STATES GAUGE | “Zzscz=" 


DIVISION OF AMERICAN MACHINE AND METALS, INC. 
SELLERSVILLE, PENNSYLVANIA (4) 
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For radiant heating 


Tal Announces 
Another Major Engineering First 


180° Bends In One 
Lightning Operation 


Now, with this 180° portable bender, you can thumb your 
nose at your problems of getting fittings and hiring good 
welders... . for with this carry-to-the-job machine, you can 
bend any wrought iron or steel pipe 3/8” to 3” in one fast 
moving operation. You reduce the need for welds and 
fittings 40 to 80%; do in minutes, work that required hours 
of time before. 

Quality engineering has made Tal the bender preferred 
by hundreds of heating and plumbing contractors every- 
where who have already swung to this new way of 
handling pipe by lightning bending. Use it 
for radiant heating installations — and for 
all other plumbing and heating work too. 
Write today for factual data bulletin on 
this great time saving, money-making tool. 


Tal Prestal Bender, Inc. 















Dept. HV-10, 417 No. Water St., Milwaukee 2, Wis. 
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“AIR CONDITIONING 
DEPENDABILITY”... 
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When you install A-P Dependable 
Refrigeration Valves on your best 
air conditioning systems you're get- 
ting factory- proven, field- proven 
valves that most engineers know 
will aid them to peak operating 
efficiency. A-P Thermostatic Ex- % 
ansion Valves are famous for their 
aes sensitivity and close super- {A} cy 
heat control, even under wide va- oiminaadetiaeeemee 
riations in load. And A-P Sole- Velve. Compact, rugged, 


leakproof — high capac- 
noids are versatile, quick-acting, iY, yp J0,70 1" reson 
require minimum power, and can 
be depended on for long trouble- 
free service . . . And the same over-all dependability 
is built into all the other vital A-P Refrigeration 
Valves —. Suction Pressure Regulating Valves, Water 
Regulating Valves, ““Trap-Dri’” and “Trap-It” System- 
Protectors, Water Solenoids and Cooling Thermostats. 


Your Best Systems Deserve A-P DEPENDABLE 
REFRIGERATION VALVES. 


AUTOMATIC PRODUCS COMPANY 


2462 NORTH THIRTY-SECOND STREET, MILWAUKEE 10, WIS. 
EXPORT DEPT., 13 E. 40TH ST., NEW YORK 16, N.Y. 


(4D) DEPENDABLE 
Refrigerant Values 


FOR AIR CONDITIONING @ REFRIGERATION © HEATING 
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Pipe Fittings Chart 


A new chart of pipe and fitting materials, 9 x 14 in., 
folded to fit a standard notebook, deals with carbon, 
intermediate alloys, stainless and special analysis 
steels, and covers ASTM specifications, chemistry, ser- 
vice limitations, and welding procedure.—Tube Turns, 
Ine., Lowisville, KY...........ccccccccccscccccsssesssccessestccesesseesees 112 


Testing Facilities 


Facilities for testing heating, ventilating and air 
conditioning equipment covering heat transfer ap- 
paratus, valve, boiler and air filter testing equipment 
available to industry for impartial, professional testing 
and rating are described in a new four page folder. 
—United States Testing Company, Inc., Hoboken, New 
RI aictsiicsashacsatihdcnesdsadibeeisneictaieceiiiaapli stl aaa estonia 113 


Condenser Tubes 


“Condenser Tubes” is the title of a new brochure 
including several tables designed to help users of con- 
denser tubes select most efficient materials for their 
operating equipment. It shows a graph giving safe 
working pressures and has two pages devoted to esti- 
mating data covering tube sizes from 5% in. to 2 in. 
0.D.—Wolverine Tube Division, Calumet and Hecla 


Consolidated Copper Co., 1411 Central Ave., Detroit 9, 
Mich 


Time Switches 


A four page bulletin, T155, describes special-built 
time switches for volume users. These time controls 
are designed for machine and process equipment 
makers and are said to meet strict requirements for 
ruggedness, flexibility and accuracy. The line de- 
scribed in this bulletin consists of low-cost time 
switches for the special needs of original equipment 
manufacturers.—Automatic Temperature Control Co., 
Inc., 54 E. Logan St., Philadelphia 44, Pa 


Fin Coil Data 


Tables of refrigeration data and engineering infor- 
mation are contained in the new illustrated catalog, 
No. 120, on fin coils and custom built air conditioning 
units for low temperature cooling. Specific informa- 
tion as to length of case, fin space, number of coils 
required, overall dimensions, surface in square feet, 
etc., are included.—Rempe Company, 340 N. Sacra- 
mento Blud., Chicago 12, Ill. ceccccccccccccccccccccccccccccecceceeee 116 


Vertical Motors 


Protected-type motors designed for close coupling 
of centrifugal pumps, agitators, atomizers and many 
types of machine tools are described in a new bulletin 
SL-300-3. Drawings and dimensions of the NEMA 
“C” face mountings are shown in frame sizes up to 
and including 326. Among the features described in 
this new bulletin are a recessed junction box, dynam- 
ically balanced Alucast rotor, and coils protected by 
Vinylastic insulation.—Crocker-Wheeler Electric Mfg. 
SRN TE I is scisessiccictitiniiniciscisiiaieastatbisctieaei cea aliaa 117 
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TYPHOON 


A RESPECTED NAME 
IN AIR CONDITIONING 





3 and 5 TON 
SELF-CONTAINED UNITS 


All-purpose, handsomely 
designed, smooth functioning 
air conditioning units with all 
copper condenser and liberally 
designed coils—removable outlet 
box for use with duct system— 
removable panel in back of outlet 
box for additional grills where 
front and back air distribution 
is desired in center of room.. . 
two way adjustable deflecting grill . . . knock-out for fresh 
air connection . . . removable one- piece panel in front for 
easy accessibility. The cabinets are made of furniture steel 


. crackle finish. Also available with one or two row 
heating coil. 


TYPHOON ongiguammamt 


will be shown at 


THE ALL INDUSTRY SHOW na 
Cleveland Oct. 29 to Nov.1  “epu~ 


ICE AIR CONDITIONING CO., INC. 
y. 


794-6 UNION STREET +: BROOKLYN 15, N. 


Easier Way 
to Clean 
Air Filters 


Efficiency of air conditioning units is largely 
dependent on periodic cleaning of air filters... 
regular, complete removal of deposits entrapped 
from the air is necessary to maintain high 
filtering capacity. 





If your filters are of the dry or viscous im- 
pingement washable type, you can clean them 
easily and effectively by using Oakite materials 
specially designed for this work. Dirt, dust, 
soot, lint, pollen and other foreign matter 
collected on surfaces are thoroughly removed 

. full filtering capacity is quickly restored 

. equipment out-of-service time is reduced 
to a minimum. 


Dependable Oakite materials and techniques 
are available for expediting other essential air 
conditioning maintenance jobs. Write us con- 
cerning your problems. There’s no obligation. 


OAKITE PRODUCTS, INC., 58A Thames St., NEW YORK 6, N. Y. 


Technical Service Representatives Conveniently Located in All Principal 
Cities of the United States and Canada 
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INFORMATIVE CASE STUDY OF 
RADIANT HEATING PIPE INSTALLATION 


@ The Radiant Heating Era is here! And whether you 
are planning radiant heating installations now or are 
getting set to make them during the big building days 
at hand, you will want to see this new, pictorial Case 
Study of a recent radiant heating job. 

Contains installation details and illustrations. Shows 
how important timesavings can be made by using efficient 
pipe bending methods. Gives data on the GREENLEE 
Hydraulic Pipe Bender which is designed specifically 
to speed and perfect radiant heating installations. 

Write today for your copy. Ask for folder S-121. 
Greenlee Tool Co., Division of Greenlee 
Bros. & Co., 2330 Twelfth Street, 
Rockford, Illinois, U.S. A. 


GREENLEE 


FOR THE CRAFTSMAN 
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Process Control 


Bulletin 381 describes the Model 40 controller, the 
newest addition to the Foxboro line of instruments for 
process control. Indicating models of single or multiple 
pen recorders are shown and the five types of control 
action available in the Model 40 are explained.—The 
Foxboro Co., Foxboro, Mas. .......ccccccccccccesessssseeceeeeees 118 


Welding Electrodes 


A 64-page catalog of welding electrodes and oxy- 
acetylene gas welding rods gives complete descriptions, 
color indentifications, specifications, physical proper- 
ties, welding procedures, etc. There are tables on the 
weldability of metals, estimating charts, etc.—Hollup 
Corp., 4700 W. 19th St., Chicago 50, Ill. .............. 119 


Condensate Return System 


Publication No. 3250 describes the Cochrane C-B 
condensate return system, which employs a specially 
designed centrifugal pump to energize an eductor 
which in turn pumps the condensate from engine 
drainage return lines directly into the boiler against 
boiler pressure.—Cochrane Corporation, Philadelphia 


Plumbing and Heating 


Plumbing and heating equipment for low cost homes 
is featured in a new 20-page booklet. Items include 
bathroom and kitchen fixtures, water heaters, and boil- 
ers for space heating. — Crane Co., 836 S. Michigan 
MO TI. ciiicnsiseiiniteneisaciabiaiai 121 


High Pressure Pumps 


Catalog D-446 covers type ES small, high pressure 
pumps for pressures up to 200 lb per sq inch. This 
catalog is a 4-page folder giving dimensions and per- 
formance charts of this high pressure series of pumps. 
—Economy Pumps, Inc., Hamilton, Ohio. .............. 122 


Motors 


A variety of electric motors, ranging from 1/80 to 
15 horsepower at speeds up to 10,000 rpm and voltages 
from 6 to 600 volts, is described in an eight page bul- 
letin, Catalog 46-1.—Electric Specialty Co., Stamford, 
IN. cisinisscieiiseiiciisshssnaiiesicstaeipaiaiianiabianieaiieiieain 123 


Self-Fluxing Solder 


A 4-page folder describes Tri-Core, a self-fluxing 
solder with three cores, said to eliminate empty flux 
sections and permit use of lower tin content solders.— 
Alpha Metals, Inc., 359 Hudson Ave., Brooklyn 1, 
Is: sitntnsicesseistniinsonisstieaiaieniiesiuasiildaaiaiaidteaiiaiatiial 124 


Dust Collector 


A new Aerotec bulletin No. 310, on an integral dust 
collector specifically applicable to the grinding and 
buffing industry, describes a packaged collector com- 
plete with motor and fan, in ratings of from 300 to 
2100 cfm. — Thermix Engineering Co., Greenwich, 
IN: ncaenninisienniinssiesecsniinuiissisnaisciiiasiiaiciamiiaaaiiiaiiaiiiitiiaiiall 125 
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Tube End Forming 


A 4-page bulletin No. G-1, describes a complete line 
of tube end forming equipment. Emphasis is placed on 
the versatility of the machinery through illustrations 
of many tube end shapes.—Vaill Engineering Co., 
17 Brown St., Waterbury 89, Conn. ............ccccseeeeeee 126 


Water Level Control 


Bulletin 459 describes the installation of water level 
controls at Wyman-Gordon Co. Charts illustrate rela- 
tion of steam output to water level fluctuation con- 
trolled by Copes Flowmatic regulators. — Northern 
Equipment Co., Erie, Pa. .....ccccccccccccccccsscsscscssessssseeees 127 


Hose 


Catalog sections on suction hose for excavating and 
general utility services and various brands of indus- 
trial water hose are available on request.—B. F’. Good- 
TICh CO., AKON, ORI. ......cccccccccccscesssssssssecscesecceceeeeeees 128 


Diesel Engine 


Bulletin S-500-B42A, 36 pages, describes the Worth- 
ington DH Diesel engine, which is produced in seven 
types in combinations of 5, 6, 7 and 8 cylinders. The 
bulletin describes and illustrates with cross-sectional 
drawings in color the operation, control systems, and 
construction details of the various types of Diesel 
engines.—Worthington Pump and Machinery Corp., 
Harrison, New Jersey. ......cccccccccccceccccccsseccssssssccecccescees 129 


Oil Heaters 


A 12-page catalog in two colors gives data on the 
construction and design of Wa-Tu-Bo oil heaters. 
These heaters, made in both straight tube and U-tube 
types, are used for preheating oil in the fuel room or‘in 
large storage tanks.—Water Tube Boiler and Tank 
Co., Inc., 140 W. Root St., Chicago, Ill. ..........00..000 130 
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using the item number at the end of each review. 
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It says 
“STOP” to Solids- 
“GO” to Fluids 





A BETTER Strainer to “police your pipelines” 


¢ FIRST— The Screen, a high-grade woven Monel 
wire basket that catches solids—lets conden- 
sate, oil or other fluids flow freely. 


¢ SECOND— Finish. Cadmium plated for protec- 
tion against corrosion and for better appearance. 


e THIRD— Easily Cleaned. Blow-off bushing 
made for easy removal. Bushing and screen 
come out together. Screen automatically aligns 
on reassembly. 
e THOUSANDS IN SERVICE—Sold by ove 
100 Mill Supply Houses. 

6 sizes from 42" to 2" for pressures up to 600 


Ib. Reasonably priced. See your supply house 
or write for Bulletin S-200. 


YARNALL-WARING COMPANY 
104 MERMAID AVENUE « PHILADELPHIA 18, PA. 








YAR WAY STRAINERS 
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M‘CORD 


HEATING AND 
AIR CONDITIONING 


PRODUCTS 


COILS—AIR 
S—ALL TYPES 


All copper spiral fin 
tube construction with 
the tubes formed or bent 
permits uniform expan- 
sion without strain. 
Headers are heavy wall 
construction with tubes 
brazed into extended 
ferrules formed in the 
headers. Fins are heli- 
cally wound and metal- 
lically bonded. May we 
send catalog? 


T HEATERS 


A proven heating unit, 
modern in design, in- 
corporating every unit 
heater advancement. 
McCord copper spiral 
fin tube construction 
creates air turbulence 
without undue restric- 
tion. Improved fan 
blades deliver large 
volume of air with 
minimum air noise. 
Guaranteed for 150 Ibs. 
saturated steam pres- 
sure. Specify McCord. 


UNIT HEATERS 


A time proven heating 
unit, modern stream- 
lined in design, quiet, 
yet its rugged construc- 
tion adapts it to all 
types of installations, 
guaranteed for use on 
No. 150 p.s.i. -steam 
pressure. All copper 
heating element, indi- 
vidual spiral fin tubes 
free to expand without 
strain on joints. Standard 
motors with standard 
bases used. Wide range 
of capacities. 


Save fuel with McCord 
Unit Heaters. 


YY Lope OR ORMION 
DETROIT 11, MICH. 
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Getting Personal 


Arthur S. Griswold (Does Night 
Shutoff of Heating Pay?, page 65) 
was born in Connecticut and 
received his M.E. from Cornell 
University in 1922. Since that 
time he has been associated with 
the Central Heating Department 
of The Detroit-Edison Company. 
His activities have concerned the 
development and operation of the 
company’s heating plants, engi- 
neering and utilization work with 
the company’s steam customers, 
and consulting work involving 
.team problems of the company’s 

lectric power customers. 

For three years during the war he was associated with 
the Office of War Utilities of the War Production Board 
in Washington, D. C. 

Griswold is a Michigan registered professional engineer, 
member of the Engineering Society of Detroit, the National 
District Heating Association, and the American Society of 
Heating and Ventilating Engineers. 





Arthur S. Griswold 





. . « Since the Last Issue 


Production of air conditioning and industrial refrigeration 
equipment during the next 12 months at the Hyde Park 
plant of the B. F. Sturtevant Co. Division of Westinghouse 
Electric is expected to more than double the quantity built 
during the best pre-war years, according to G. C. Derry, 
vice-president and general manager of the Division. At the 
same time he revealed plans for stepping up manufacture 
of mechanical draft fans for power stations and fans for 
‘ndustrial plants in the coming years. Expansion in these 
two fields, as well as in the rapidly growing transportation 
field and in many others concerned with air handling, 
should ultimately increase the Division’s production force 
by 50% and the sales and engineering staff by 30%. The 
Division’s current backlog of orders totals approximately 
$14,000,000. 


Appointment of Thomas E. Jervis as comptroller of Car- 
rier Corp. has been announced by 
Cloud Wampler, President. Mr. Jervis, 
during the war, served as comptroller 
of the Woodridge Plant of the Wright 
Aeronautical Corporation. Prior to 
that he was connected with Lybrand, 
Ross Brothers and Montgomery, pub- 
lic accountants. He is a graduate of 
the University of Illinois, a certified 
public accountant, and a member of 
the Controllers Institute of America 
and the American Institute of Ac- 
countants. 


= 





T. E. Jervis 


Appointment of Arthur P. Shanklin as vice president 
and general sales manager of Carrier Corp. is announced 
by Edward T. Murphy, senior vice president. Effective 
November 1, 1946, Mr. Shanklin will be in charge of all 
of Carrier’s domestic sales activities. A vice president of 
Carrier Corp. since 1941, Mr. Shanklin has been associated 
with the company since his graduation from the University 
of Kentucky in 1922. During this period he has served 
in many sales and executive capacities and at present is 





vice president in charge of dealer sales. 
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The Bryant Heater Co., Cleveland, announces the ap- 
pointment of Malcolm McLean and Raymond A. Bissell as 
district representative of the company 
in the New York area. Working with 
M. H. Laundon, Jr., Bryant branch 
manager, the two men will extend 
Bryant’s services in the area in the 
application of the company’s varied 
line of gas-fired heating equipment. 
D. A. Campbell, manager of Bryant’s 
Industrial Division, announces the 
appointment of Homer A. Size and 
Arthur X. Nelson as representatives 
of the division in the application of 
Bryant gas combustion elements to 
industrial and process heating equipment. Mr. Size will 
represent the division in California and Mr. Nelson, oper- 


ating Plant Equipment, Inc., will serve the Minneapolis 
area. 





H. A. Size 


Third Annual Meeting of the Indoor Climate Institute, 
non-profit service organization of the heating industry, 
was held in Detroit, September 12, 1946. The following 
officers were elected for the ensuing year: President, 
T. A. Crawford, general manager, Timken Silent Automatic 
Division, The Timken-Detroit Axle Company, Detroit, 
Mich.; vice-president, J. M. McClintock, manager, Freeman 
Stoker Division, Illinois Iron & Bolt Co., Chicago, IIL; 
secretary, R. E. Moore, vice-president, Bell & Gossett Co., 
Morton Grove, Ill.; treasurer, E. N. McDonnell, president, 
McDonnell & Miller, Inc., Chicago, III. 


The Anthracite Institute has completed the transfer of 
all its equipment from Primos, near Philadelphia, to the 
new headquarters of the institute in Wilkes Barre, Pa., and 
work has been resumed on numerous projects interrupted 
by the move. In reviewing the laboratory’s activities since 
it was established 16 years ago, Dr. Johnson reported that 
it has made more than 900 different investigations on all 
phases of basic and applied research concerning anthracite 
and in testing equipment. These include 163 stoker in- 
vestigations, 129 on controls, 61 on boilers, 28 on furnaces, 
38 on space heaters and many others ranging from kitchen 
ranges to fireplaces. 


Announcement is made by Oakite Products, Inc., New 
York, of the appointment of J. C. 
Leonard as sales manager of its In- 
dustrial Marketing Division. Asso- 
ciated with the Oakite organization in 
the servicing of its specialized clean- 
ing materials and equipment for over 
22 years, the last 16 years of which 
was in the capacity of Manager of the 
Company’s Chicago Division, Mr. 
Leonard assumed his new duties on 
September 1, 1946. He will direct the 
marketing and servicing activities of 
Oakite’s industrial field staff from the 
general offices of the company in New York. 





J. C. Leonard 


During the past summer more than 30 new customers, 
both large and small, have been added to the steam heating 
service of The Detroit Edison Co., or will be connected 
during the fall months this year. About 100,000 pounds of 
steam per hour will be required to heat the buildings in- 
volved. Some of the larger of these new customers are: 
Harper Hospital, 28,000 lb steam per hour and Wayne 
University, 25,000 lb steam per hour. Both Wayne Univer- 
sity and Harper Hospital consist of groups of several build- 
ings, some of which formerly had individual heating plants. 
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JOE’S GOT 

PLENTY OF 

DIAMONDS 
.. CHEAP 





Most anybody looks on a cut-rate 
diamond deal with suspicion. The 
bargain usually fails to materialize. 

Carry that suspicion into the 
field of plumbing supplies the next 
time you are offered merchandise 
at big discounts. You may be buy- 
ing a load of trouble. 

In fact, the only safe course is 
to patronize the reputable jobber 
in your vicinity who makes a 
specialty of carrying trustworthy 
merchandise. 


KUHNS BROTHERS CO. 


DAYTON 1, OHIO 





“K"’ fittings are carried in stock at Malleable Iron 
Fittings Co., Branford, Conn.; M. |. F. stocks at 
Kuhns Bros. Co., Dayton, Ohio. 





Fred F. Hoyt, vice president and treasurer of the Carrier 
Corp., Syracuse, New York, manufacturer of air condition. 
ing equipment, has been elected a vice president of the 
Controllers Institute of America. This action took place 
at the fifteenth annual meeting of the Institute, held Sept. 
15-18, in the Commodore Hotel, New York. The Institute 
is a technical and professional organization of controllers, 
devoted to the improvement of controllership procedure. 


Richard T. Abrell, recently named eastern sales manager 
of Redmond Distributors, Inc., has 
been transferred to the company’s 
eastern office located in the Graybar 
Building, 420 Lexington Avenue, New 
York City. Mr. Abrell is a graduate 
electrical engineer of Purdue Uni- 
versity. He served as central district 
manager of Master Electric Co., Day- 
ton, Ohio, and as assistant to exec- 
utive vice-president of Ohmer Register 
Co., Dayton, Ohio. Later he became 
director of sales of the Ohmer Inter- 
national Corp. During the war Mr. 
Abrell joined Redmond Co., Inc., Owosso, Mich., where he 
specialized in government dynamotor contracts and spe- 
cial motors, serving in this capacity until his recent ap- 
pointment as eastern sales manager of Redmond Distrib- 
utors, Inc., of New York City. 





R. T. Abrell 


Murray Kice, Jr., Chief Engineer of American Blower 
Corp., Detroit, Mich., died on September 25th at Harper 
Hospital after a two-year illness. Prominent in the heating 
and ventilating industry as a writer of many published 
articles, he was active in the American Welding Society, 
Engineering Society of Detroit, Economic Club, ASHVE 
and ASME. Mr. Kice was born in Louisville, Kentucky, 
in 1893. 


A series of seven supervisory changes including promo- 
tions of field and home office personnel of the Minneapolis- 
Honeywell Regulator Co. have been announced by C. B. 
Sweatt, executive vice-president. James S. Locke, who has 
been Chicago regional sales manager of the company’s Air 
Conditioning Controls Division, has been named sales man- 
ager of the division and will transfer his headquarters to 
Minneapolis. George D. Guler, who has been sales manager 
of the Air Conditioning Controls Division, has been trans- 
ferred to Atlanta where he will serve as regional manager 
in that territory. He succeeds Albert H. Koch who has 
been made Philadelphia branch manager. Succeeding Mr. 
Locke in Chicago will be J. F. Cummiskey, while L. C. 
Johnson has been promoted to branch manager in Mil- 
waukee, replacing Harold Pride who has resigned to accept 





G. D. Guler 


J.S. Locke T.S. Carley A. H. Koch 


a position with a Honeywell distributor. J. C. Dorsey, who 
has been acting branch manager in Philadelphia, has been 
placed in charge of manufacturers’ business in Philadelphia 
and henceforth will supervise all such activity in the south- 
ern part of Honeywell’s eastern sales zone. In Minneapolis, 
T. S. Carley has been promoted to sales manager of the 
Wholesale Division and, in addition, will continue as sales 
manager of Honeywell’s Stoker Controls Division. 


OCTOBER, 1946, HEATING AND VENTILATING 





a a a a 


~~ @D we Fe — S we 








em 
vic 
cap 
tres 


has 
erg 
han 


HE, 








J. J. Friedier, Jr., southern district manager of the Ilg 
Electric Ventilating Co., has been elected to the board of 
directors. Mr. Friedler has been associated with the New 
Orleans office of the company for over twenty years. After 
graduating from Yale with a B.S. degree in the class of ’25, 
he entered Ilg employ as a salesman in the New Orleans 
pranch office. Simultaneous with this announcement came 
notice of other changes in the Ilg sales organization from 





E. B. Bomar 


K. P. Ribble 


J.J. Friedler, Jr. G. C. Jelliffe 


P. D. Briggs, vice-president and general sales manager. 
G. C. Jelliffe, formerly Lieutenant Commander in the U. S. 
Navy, has been appointed as direct assistant to Mr. Briggs 
in the New York office. Prior to his war experience he 
was Metropolitan Division Manager of Western Union 
Telegraph Co. in New York City. Keith P. Ribble has been 
placed in charge of the Houston office, one of the Southern 
offices under Mr. Friedler’s direction. Mr. Ribble, a grad- 
uate of Georgia Tech, was a long time representative of 
Allis Chalmers Manufacturing Co. The Phoenix office is 
now being operated by E. B. Bomar, who has been a sales 
engineer in that area for several years, since attending 
Oklahoma University and the Texas College of Mines. 


Completion of a correspondence training course in heat- 
ing salesmanship has been announced by Robert S. Waters, 
President of the National Radiator Co. Preparation and 
distribution of the course will be accomplished through 
the cooperation of La Salle Extension University. Writing 
of the text material was done by the La Salle Staff under 
the direction of R. L. Swats, President of the University. 
Cost and promotion of the training course has been under- 
written by National Radiator Company and preliminary 
results indicate wide acceptance in the industry. 


Ralph Redmond has been appointed treasurer of Red- 
mond Co., Inc., Owosso, Michigan, in 
addition to his regular duties as vice- 
president in charge of purchases. Mr. 
Redmond started with the Redmond 
Company in 1925 when there were 
only 18 employes and the company 
manufactured a_ gasoline filter. In 
1933 when the company entered the 
field of small fractional horsepower 
motors, Mr. Redmond became office 
manager and purchasing agent. The 
Redmond Company expanded in the 
motor industry and grew to a total 
employment in excess of 2000 people. He was appointed 
vice-president in December, 1944, and is serving in that 
tapacity at present along with his new activities as 
treasurer. 





Ralph Redmond 


A. C. DuPerow, 438 Forestview Road, Bay Village, Ohio, 
has been appointed as representative for H. B. Smith boil- 
‘fs in the Cleveland, Ohio, territory. Mr. DuPerow will 
handle Smith boilers in northern Ohio. 
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Yes, and With 
Hairline Precision 


Rapid operation . . . Hairline Accuracy . . . 
the use of Kling Rotary Shears marks the 
latest development in cutting mild steel, and 
sheet metal, up to 1-inch with amazing sav- 
ings in time, labor, and production costs. 


| 
CUTS INSIDE HOLES 


W/THOUT 


CUTTING IN | 
FROM EDGES 


Q VOGGLES & OFFSETS | 
SS 
0 UIA MOTONRY, LD 


In metal working plants, automotive, aviation, §f ‘ 
home appliance, and other industries, where 0 BEVELS OF ANY ANGLE 





For exacting projects (see illustration at the 
right), no single unit of metal-working equip- 
ment does so many different things so cleanly 
and efficiently as does the Kling Rotary, 
pictured above. 


work of this character is being done, — this 
machine is held in high regard for its ver- { 
satility and economy of operation. 

This great usefulness is the result of half- 
a-hundred years of engineering experience 
which prospective buyers, with reason and 
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KLING BROS. Engineering Works 


1322-HV No. Kostner Ave., Chicago 51, Ilinois 
EXPORT DEPT. 1111 South Ferry Building, New York 4, N. Y. 
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PATTERSON-KELLEY 


[DRY EXPANSION TYPE] 





CLOSE SELECTIVITY THROUGH 
APPROXIMATELY 100 SIZES 


Units range from 18.4 to 1421 square feet of cooling 
surface...and capacities range from 2 to 150 tons. 


With 100 different sizes within the above dimen- 
sions, the buyer of a Patterson-Kelley Cooler for 
Freon, or Methyl Chloride, can so closely match 
his requirements including a suitable safety factor 
that he need not buy excess, unusable capacity. 


Such broad service to the air conditioning and 
refrigeration industries implies specialization. 
And that is just what Patterson-Kelley Engineers 
have been doing for many years...specializing in 
Coolers, Condensers, Liquid Line Heat Exchangers 
and other heat-transfer equipment needed in your 
industry. 





0) 

& Wy 
rut PATTERSON -KE. 

122 WARREN STREET, EAST STROUDSBURG, PA. P 


BOSTON 16, 96-A Huntington Avenue NEW YORK 17, 101 Park Avenue 
PHILADELPHIA 3, 1700 Walnut Street + CHICAGO 4, Railway Exchange Building 


Representatives in Principal Cities 


See. 
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Marlo Coil Co. has opened a new sales office at 1519 Con. 
necticut Ave., N.W., Washington, D. C., to cover that gen. 
eral area. H. R. Iverson, recently released to inactive 
duty by the Navy as Lt.-Comdr., is in charge and will 
resume for Marlo his previous long term career in the 
refrigeration industry interrupted by the war. 


Detroit Lubricator Co. announces with deepest sorrow 
the death of Walter S. Landon, on August 21st. At the 
time of his death, Mr. Landon held the position of chief 
engineer, Oil Burner Controls Division, and had been with 
the company 23 years. He was recognized by the industry 
as an outstanding authority on oil burner control design. 








COMING EVENTS 


OCTOBER 24-25, 1946— Joint Fuels Conference of the 
American Society of Mechanical Engineers and the 
American Institute of Electrical Engineers, at the 
Bellevue-Stratford Hotel, Philadelphia, Pa. A. W. Gros- 
venor, Drexel Institute of Technology, Philadelphia, Pa. 

























OCT. 28-NOV. 1, 1946—REMA Annual All-Industry Refrig- 
eration and Air Conditioning Show, Cleveland Public 
Auditorium, Cleveland, Ohio. Refrigeration Equipment 
Manufacturers Association, 43 East Ohio Street, Chi- 
cago 11, Il. 


WEEK OF NOVEMBER 11, 1946—74th Annual Meeting of 
the American Public Health Association, to be held in 
Cleveland, Ohio. Further details from Dr. Harold J. 
Knapp, Health Commissioner, Cleveland, Ohio. 


NOVEMBER 17-22, 1946—Annual Meeting, American Weld: 
ing Society, Hotel Ambassador, Atlantic City, N. J. 
Office of Secretary, 33 W. 39th St., New York 18, N. Y. 


NOVEMBER 18-22, 1946—28th Annual National Metal Con 
gress and Exposition, Municipal Auditorium, Atlantic 
City, N. J. Secretary, W. H. Eisenman, American So 
ciety for Metals, 7301 Euclid Ave., Cleveland, Ohio. 


DECEMBER 2-7, 1946—17th National Power Show, Grand 
Central Palace, New York. Charles F. Roth, manager, 
International Exposition Co., Grand Central Palace, 
New York 17, N. Y. ; 


DECEMBER 15-18, 1946 — Annual Meeting of America 
Society of Refrigerating Engineers, Hotel Pennsylvanl 
New York, N. Y. Secretary, David L. Fiske, 40 W. 40 
Street, New York 18, N. Y. 


JANUARY 27-31, 1947—7th International Heating and Vel 
tilating Exposition, Lakeside Hall, Cleveland, Ohi 
Sponsored by The American Society of Heating ang 
Ventilating Engineers in conjunction with their 53m 
Annual Meeting. Charles F. Roth, manager, Inte 
national Exposition Co., Grand Central Palace, Ne 
York 17, N. Y. 


APRIL 7-10, 1947—Annual Convention of The National Af 
sociation of Corrosion Engineers, Palmer House, 
cago, Ill. Executive Secretary, Elton Sterrett, 
Southern Standard Building, Houston 2, Tex. 
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